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This application is submitted by including an original, a certified copy and three £^ 

working copies. Each copy contains five Exhibits: 

Exhibit 1 - FDA Approval Letter (4 pages) 
Exhibit 2 - Copy of Assignment (2 pages) 
Exhibit 3 - U.S. Patent No. 5,446,194 (22 pages) 
Exhibit 4 - Maintenance Fee Payment (1 page) and 
Exhibit 5 - Copy of the Power of Attorney (4 pages) 

Pursuant to § 201(a) of the Drug Price Competition and Patent Term Restoration Act 
of 1984, and in accordance with the provisions of 35 U.S.C. § 156 and 37 C.F.R. § 1.710 et 
seq., the owner of record of U.S. Patent No. 5,446,194 ("the 494 Patent") requests that the 
term of the '194 Patent be extended 416 days to expire on October 19, 2013. The '194 Patent 
issued on August 29, 1995 on patent application Serial No. 08/121,617. The '194 Patent 
would, in view of GATT, and in the absence of an extended term, expire on August 29, 2012. 
The patent is assigned of record to Orion-yhtyma Oy, Orionintie 1, 02200 Espoo FINLAND 
(hereinafter referred to as "Applicant"). "Orion Corporation" or "Orion" is the parallel 
English business name to Orion-yhtyma Oy, and is also used in this application. 

The following information is submitted in accordance with 35 U.S.C. § 156(d) and 37 
C.F.R. § 1.740, and follows the numerical format set forth in 37 C.F.R. § 1.740 in §§ I-XVII. 
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I. APPROVED PRODUCT 

The approved product is COMTAN®. The active ingredient is entacapone. 

Entacapone is designated chemically as (E)-2-cyano-3-(3,4-dihydroxy-5-nitrophenyl)- 
N,N-diethyl-2-propenamide or (E)-2-cyano-N,N-diethyl-3-(3,4-dihydroxy-5« 
nitrophenyl)acrylamide. 

The empirical formula of entacapone is C 14 H 15 N 3 05 and has a molecular weight of 
305.29 daltons. 

The structure of entacapone is as follows: 




Mechanistically, COMTAN® is an inhibitor of catechol-O-methyl transferase 
(COMT), an en2yme involved in the metabolism of catecholamine neurotransmitters and 
related drugs. 

COMTAN® is a pharmaceutical for treating patients with idiopathic Parkinson's 
Disease who experience the signs and symptoms of end-of-dose "wearing off 1 (so-called 
"fluctuating" patients). The approved product is marketed in the form of a 200 mg tablet to 
be used as an adjunct therapy to levodopa/carbidopa to treat patients with idiopathic 
Parkinson's Disease. 

II. APPLICABLE FEDERAL STATUTE 

The approved product, COMTAN®, was subject to regulatory review under Section 
505(b) of the Federal Food, Drug and Cosmetic Act ("FFDCA") 21 U.S.C. § 301 et seq. 
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Section 505 provides for the submission and approval of new drug applications ("NDAs") for 
products. 

III. PRODUCT APPROVAL DATE 

The approved product, COMTAN®, received permission for commercial marketing 
or use by the Food and Drug Administration ("FDA") pursuant to § 505(b) of the FFDCA on 
October 19, 1999. See Exhibit 1 (APPROVAL LETTER FOR COMTAN®). 

IV. IDENTIFICATION OF DRUG PRODUCT INGREDIENTS 

In accordance with 37 C.F.R. § 1 .740(a)(4), the active ingredient of COMTAN® is 
entacapone. Entacapone has not been previously approved for commercial marketing or use 
under the FFDCA, the Public Health Service Act or the Virus-Serum-Toxin Act. 

V. APPLICATION FILING DEADLINE 

The present application is being submitted within the sixty-day period permitted for 
submission pursuant to 37 C.F.R. § 1.720(f). The last day on which the application can be 
submitted is December 20, 1999 (December 18, 1999 is a Saturday). 

VI. PATENT FOR WHICH EXTENSION IS SOUGHT 

The patent for which an extension is being sought is U.S. Patent No. 5,446,194 ('"194 
Patent"), which issued on August 29, 1995, in the names Reijo J. BACKSTROM, Kalevi E. 
HEINOLA, Erkki J. HONKANEN, Seppo K. KAAKKOLA, Pekka J. KAIRISALO, Inge- 
Britt Y. LINDEN, Pekka I. MANNISTO, Erkki A. O. NISSINEN, Pentti POHTO, Aino K. 
PIPPURI and Jarmo J. PYSTYNEN. The patent is assigned of record to Orion-yhtyma Oy, 
Orionintie 1, 02200 Espoo, FINLAND (for copy of Assignment, see Exhibit 2). The reel and 
frame number for the assigned patent is 4820/06 1 9. 

The application for the '194 Patent was filed September 16, 1993 and claims the 
benefit of priority under 35 U.S.C. § 120 dating back to November 27, 1987. Since this 
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patent was filed before June 8, 1995, the effective date of the Uruguay Round Agreements 
Act, it is entitled to a patent term of the longer of twenty (20) years from the earliest effective 
application U.S. filing date or seventeen (17) years from the patent issue date. For the '194 
Patent, a patent term of seventeen (17) years from the issue date of August 29, 1995 is longer. 
The patent would thus expire, absent term extension, on August 29, 2012. 

VII. COPY OF PATENT 

A copy of the '194 Patent is enclosed herewith as Exhibit 3, including the entire, 
specification and the claims. 

VIII. COPY OF CERTIFICATE OF CORRECTION, DISCLAIMERS, 
MAINTENANCE FEE PAYMENT RECEIPTS OR REEXAMINATION 
CERTIFICATES 

There are no certificate of correction, disclaimer or reexamination certificate for the 
'194 Patent. A copy of one maintenance fee payment receipt is enclosed in Exhibit 4. 

LX. SHOWING THAT PATENT CLAIMS APPROVED PRODUCT 
U.S. Patent No. 5,446,194 claims the approved COMTAN® product. 
All four of the claims of the '194 Patent encompass the approved product as discussed 

in detail below: 



1. 



A compound according to formula I 




RiO 



X 
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wherein R { and R 2 independently represent hydrogen, 
carbamoyl which is substituted by an alkyl of 1 to 4 carbon 
atoms, alkylcarbonyl of 2 to 5 carbon atoms or phenyl 
carbonyl, X represents nitro or cyano and R 3 represents 

R 4 R 4 

I ... I 

CH=C— R 5 or CH 2 CH— R 5 



wherein represents cyano or alkylcarbonyl of 2 to 5 
carbon atoms and R 5 represents carbamoyl which is 
unsubstituted or substituted with alkyl of 1 to 8 carbon atoms or 
which is substituted with hydroxyalkyl of 1 to 8 carbon atoms 
or pharmaceutically acceptable esters and salts thereof. 

Entacapone has an R4 group which is cyano and an R 5 group which is a carbamoyl 
substituted with an alkyl of 2 carbon atoms. Thus, Entacapone is encompassed by Claim 1. 

2. The compound according to claim 1 , wherein R 4 is 
cyano and R 5 is carbamoyl which is unsubstituted or substituted 
with alkyl of 1 to 3 carbon atoms. 

Entacapone has an R 4 group which is cyano and a R 5 group which is a 
carbamoyl substituted with an alkyl of 2 carbon atoms. Thus, Entacapone is within the scope 
of Claim 2. 



3. N,N-diethyl-2-cyano-3-(3,4-dihydroxy-5- 
nitrophenyl)acrylamide. 
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Entacapone can be chemically designated as (E)-2-cyano-N,N-diethyl-3-(3,4- 
dihydroxy-5-nitrophenyl)acrylamide, which is a stereoisomer of the compound recited in 
Claim 3. Thus, the approved product is encompassed by Claim 3. 



4. A compound selected from the group consisting 
of 2-cyano-3-(3,4-dihydroxy-5-nitrophenyl)acryiamide, 
N,N-dimethyl-2-cyano-3-(3,4-dihydroxy-5-ni1rophenyl) 
acrylamlde and N-isopropyl-2-cyano-3-(3,4-dihydroxy-5- 
nitrophenyl)-acrylamide. 



Entacapone can be chemically designated as (E)-2-cyano-N,N-diethyl-3-(3,4- 
dihydroxy-5-nitrophenyl)acrylamide, which is a stereoisomer of a compound recited in Claim 
4, i.e., N,N-dimethyl-2-cyano-3-(3,4-dihydroxy-5-nitrophenyl) acrylamide. Thus, the 
approved product is within the scope of Claim 4. 
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X. INFORMATION PURSUANT TO 35 U.S.C. § 156(g) 

The information required by 37 C.F.R. § L740(a)(10)(i) is set forth below. 

An Investigational New Drug ("IND") application was filed by Orion-yhtyma Oy for 
entacapone on September 5, 1991. The END became effective on November 29, 1991, 
eighty-five (85) days after the date of receipt of the IND. The END number assigned to 
entacapone was IND 37,771. 

A New Drug Application ("NDA") was filed by Orion-yhtyma Oy on January 2, 
1998. The NDA number assigned to the application for COMTAN® was NDA 20.796. The 
NDA was approved on October 19, 1999. 

Further, the above-identified patent is eligible for an extension of patent term since 
the following requirements of 35 U.S.C. § 156(g) are met: 

(1) the above-identified patent has not expired prior to the filing of this 
application for extension of patent term; 

(2) the term of the patent has never been extended; 

(3) the application for extension of patent term is being submitted by the agent for 
the owner of record of the '194 Patent for which a patent term extension is sought, who is a 
patent attorney authorized to practice before the U.S. Patent and Trademark Office (see 
attached Power of Attorney (Exhibit 5)), and who has general authority from said owner to 
act on behalf of said owner in patent matters including the execution of the APPLICATION 
FOR EXTENSION OF PATENT TERM being submitted pursuant to 37 C.F.R. § 1.740; 

(4) the product has been subject to a regulatory review period before its 
commercial marketing or use; 

(5) the permission for the commercial marketing or use of the product after such 
regulatory review period is the first permitted commercial marketing or use of the product 
under the provision of law under which such regulatory review period occurred. 
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XL ACTIVITIES DURING REGULATORY REVIEW PERIOD 

Significant activities undertaken by the marketing applicant during the applicable 
regulatory review period with respect to the approved product and the dates applicable to 
such activities are as follows. 

TABLE 1 

Investigational New Drug (IND) Application (37.771) Entacapone Related Events 



Septembers, 1991 


Investigational new drug application ,) 


October 17, 1991 


Response to FDA request: 
-Changes to the report of Hazleton 


October 28, 1991 


Response to FDA request for more 
information: 

- Final Study report 6753-544/23, Hazleton 


December 2, 1991 


Oxford was notified by FDA that the clinical study could be initiated 


December 10, 1991 


-Reference to the December 2, 1991 telephone conversation with the FDA 
a protocol amendment was provided 
- amendment 3 Dec. 91 /HH9 100 10/0 


April 20, 1992 


- Protocol amendment HH920001/0 

- Final protocol HH920006/1 

- FDA FORM 1572/LeWitt 

- Rationale for 293928 


September 10, 1992 


Initial written report, safety report: 
- AER, patient 02 


September .22, 1992 


- Protocol amendment HH920009/1 


January 4, 1993 


Annual Progress Report 
- AKRO920034/1 


January 5, 1993 


Initially written report, safety report, S-008 
- SAE, patient 15, USA 


January 11, 1993 


Request for FDA meeting to review the results of the clinical studies summarized 
in 

- Status report KJ9200006/0 
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;Subnussion ; contains: ;> , •■>^V ;, i^ 


February 8,. 1993 


Follow-up to a written report S-008: 
- njiiipicicu luirn rur\ iooy 


PpKnian; 17 1007 

reuruary i /, \yyj 


v^orresponaence irom uie rJJA, Ms. Jvaturan riiggins concerning Chemistry 
deficiencies in the IND 


February 19, 1993 


List of people on behalf of Orion 
attending the March 3, 1993 meeting 


March 2, 1993 


Initial written report, safety- report: 
-AER, patient 3 


March 3, 1993 


FDA meeting 


March 26, 1993 


Initial written report, safety report 

- AER, patient 7 

- Amended protocol SR93003 


March 29, 1993 


- Minutes of the FDA meeting 3.3.93 

- Final protocol AKRO920026/1 

- Final protocol HH92001 1/1 


May 14, 1993 


- Overheads used on Meeting March 3, 93 

- Curriculum/ Nutt, LeWitt, Kohler 
-7A, 3.5.93 ILLA93000 1/1 

- 7B, 3.5.93 

- 7C, 3.5.93 

- Final protocol TANA9300 1 6 


August 24, 1993 


- Curriculum/ Thulin, FORM 1572 

- Curriculum/ Green, FORM 1572 

- Amendment 1, HH93004/1 


August 25, 1993 


Initial written report: 
Study 2939035 

- SAE, subject 004, Finland 

- SAE, subject 008, Finland 

- Final protocol AKRO930003/1 

Study 2939039 

-SAE, subject 10, Finland 

- Study protocol TANA930016/1 
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[Submission conta^ : . _c : v;;:.y,:- : .^>. . ;y '''S^^s 


October 14, 1993 


- protocol AKRO930001/1, 

- curriculum/Eidelberg, 

- Inv. Br. June 1993 


December 13, 1993 


Information amendment (Chemistry) 

Response to the chemistry deficiencies outlined in Ms. Higgins 'correspondence of 17 
February 1993 

- amendment to IND ILLA930017/0 


January 5, 1994 


Information amendment, results of two toxicology studies 

- 59/930295, Huntingdon 

- 58/930792, Huntingdon 


January 6, 1994 


Annual Progress Report 
- AKRO930058/1 


January 27, 1994 


Request for End-of-Phase 2 meeting 


February 22, 1994 


-Final protocol, HH930008/1, Study 2939044 
- CVs (17 investigators) 


February 25, 1994 


Information amendments: 

-Amendment to IND, Item 7, ILLA9940010 


March 18, 1994 


Information amendments (clinical) 
follow-up to a written report: 

- Updated investigator's brochure 

- Study report 2939042 (TANA930025/1) 
-CV/Nutt, LeWitt, Roller 


March 25, 1994 


Initial written report 

- SAE, patient 008, Finland 

- protocol synopsis to study 293930 


March 31, 1994 


Response to FDA request for info 
Discoloration of the urine by E. 
- Minutes of the FDA meeting 3.3.93 


April 4, 1994 


Initial written report 
- SAE, patient 012, 


April 12, 1994 


Change in protocol 

- Amendment I to 2939044 (HH940003/1) 
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Date ,' 


-'Submission . 


May 3, 1994 


Request for end of phase 2 meeting with the division of neuropharmacological drugs. 
- Summary of data on the development of Entacapone, KJ940001/0 


June 22, 1994 


Other: Adverse experiences 

- SAE: patient 21, 293930, ENT941 1, Finland 

- SAE, patient 286, Seesaw-study, USA 


June 23, 1994 


Conference call minutes, June 2, 94: 

- discoloration of the urine by Entacapone 

- blindness evaluation form 

- research subject consent form 


July 12, 1994 


- Form 1 572 and CV of Dr. Lang 

- Second amendment to study protocol No 2939044, HH94005/1 

- third amendment to study protocol No 2939044, HH94006/1 


July 13, 1994 


Transfer of clinical study monitoring 
- Orion-Farmos, Kansas established 


July 14, 1994 


Follow-up to a written report: 

- SAE, patient 286, USA 

- form 1572 for Dr. A. Feigin 


Augusts, 1994 


Information on foreign clinical study: 

- protocol 2939033, MIVA930001/1 

- list of centers and investigators, April 25, 94 

- status May 9, 94 

- FDA 1 572*8 and CV's 


August 12, 1994 


A Letter from Dr. Leber, comments on the Biopharmaceutics section 


September 12, 1994 


Initial written report 

-SAE, patient 4 1 09, Sweden, 2939034, ENT9420 


September 29, 1994 


Response to FDA request for information. Referring to FDA review 

of the biopharmaceutics section of supplement submission on Entacapone (S-030) 


September 28, 1994 


Initial written report, follow-up to a written report 

- SAE, patient 4 103, Sweden, 2939034, ENT9420 

- AER, 2939044, SEESAW, patient 184, USA 


October 13, 1994 


Follow-up to a written report: 

- SAE, patient 184, SEESAW, USA, ENT9422 
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Date :.. 


S ub mision cb nt aihs i ; :•-;:•/• y .. ; v- i^-^'^vi- V--..-^" 


October 14, 1994 


Change in protocol: 

- study protocol 2939054 


November 28, 1994 


Additional information: 
- 1572 Forms 


November 29, 1994 


Information amendments: 

- Toxicological summary explaining the study results (HERA940005) 

- Investigator's letter / findings of the rat carcinogenicity study 

- study protocol IRI 450970: 104 week carcinogenicity study in rats by gavage 


December 7, 1994 


Initial written report: 

- AER, 2939044, patient 370, ENT9437, Canada 

- SAE, 2939044, patient 364, Canada 

- AER, 2939034, patient 4605, ENT9434, Sweden 

Follow-up to a written report: 

- AER, 2939034, patient 4202, ENT9423, Sweden 

- SAE, 293930, patient 004, ENT941, Finland 

- SAE, 2939044, patient 366, ENT9432, Canada 

- AER, 293930, patient 008, ENT943, Finland (sent to FDA as S-026) 

- AER, 293930, patient 012, ENT944, Finland (sent to FDA as S-028) 

- AER, 293930, patient 021, ENT941 1, Finland ( sent to FDA as S-031) 


December 13, 1994 


Response to FDA request for information: 

- C. V.'S for subinvestigators Lauren Abrey, Carolyn Cook, Karin Graefe 


December 28, 1994 


General correspondence: 

- phase III protocol: request for FDA's opinion of the number of patients and duration 
of treatment 


Januarys, 1995 


Initial written report: 

- SAE, subject 262, 2939054, USA 


January 13, 1995 


New protocol: 

- 2939061, HH940010/1 21.12.94 


January 13, 1995 


Initial written report: 

- SAE, 2939044, patient 270, USA 

- AER, 2939033, patient 4105, Sweden (ENT9414) 

- AER, 293930, patient 20, Finland (ENT9412) 


January 13, 1995 


Annual report: 
-NINI940001/0 
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Date > 


I Submission contains:^ '/'SiV^^ ... , .: ;::f : , .:- :, : r ;.-;.-; : 


January 17, 1995 


Clinical plan: 

- Outline of continuation of clinical plans 


January 23, 1995 


Revised 1572s of investigators: 

- Juncos, Greene, Kurlan, Jankovic, Shannon 


February 3, 1995 


Letter from FDA, statistical comments on protocol 2939044 


February 21, 1995 


Other information: request for meeting, biopharmaceutics information 

- Pre-meeting information MKAH940007 

- outlines of protocols 2939057, 29390582939054 

- tablet and raw material batches used in clin. studies 


February 27, 1995 


Change in protocol: 

- 2939061, amend I, HH950002/1 


February 27, 1995 


Change in protocol: 

- 2939054, amend I, HH950001/1 


February 28, 1995 


Initial written report, safety report: 
- AER, patient 106, 2939054, USA 


March 7, 1995 


Initial written report, safety report: 

- AER, subject 4201, 2939034, Sweden 


March 7, 1995 


Follow-up to a written report: 

- letter: A Gordin, 27.2.95 to clarify the circulatory collapse adverse events of 
patients listed in the annual report (S-02 1 ) 

-patient 2/293913 
-patient 18/293926 

- patient 4/2939033 
-patient 8/2939 15A 


March 16, 1995 


Other: 1572 forms and Curricula Vitaes for 17 investigators 


ivi arc n zu, ivyj 


Initial written report, follow-up to a written report: 
- AER, patient 4303, 2939034, Sweden 


March 23, 1995 


Initial written report, follow-up to a written report: Safety report 
- AER, patient 3403, 2939034, ENT9510, Norway 


March 30, 1995 


Follow-up to a written report: 

- AER, patient 364, Seesaw, Canada 


March 31, 1995 


Other: Agenda/list of attendees for teleconference to be held April 18, 95 
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Date 'V-'. 




April 4, 1995 


Initial written report, safety report: 

- AER, patient 041, 2939054, ENT95 17, USA 


April 7, 1995 


Other: Investigator's Brochure March -95, MKAH950008/1 


April 11, 1995 


Other: Study report 2939060, TANA950003/1 


April 17, 1995 


Follow up to a written report, safety report: 

•AER patient 3404 (2939034, ENT9510, Norway) 

- SAE patient 330 (2939044, USA) 

- AER patient 061 (2939054, ENT9520, USA) 


April 18, 1995 


Telephone conversation R. McCormack - R. Baweja, re-scheduling of the 
teleconference 


April 19, 1995 


Other: Confirmation for the Biopharmaceutics Teleconference 


April 21, 1995 


Biopharmaceutics Teleconference 


April 25, 1995 


Initial written report, safety report: 
- AER, patient 1 07 (ENT9522, USA) 


April 25, 1995 


Other: Confirmation of FDA Meeting to discuss Biopharmaceutics Issues, May 12 
1995 


May 3, 1995 


Other: Request for a meeting with the Neuropharmacology Division at FDA 
- FDA O-F correspondence 1994, HH950003/0 


May 3, 1995 


Other: revised 1 572 forms (J. Juncos, C. Shults) 


May 5, 1995 


IND safety report, initial written report: 
- ack, patient uzy (fciN iyoz4, UoA) 


May 12, 1995 


FDA Meeting to discuss Biopharmaceutics Issues 


May 25, 1995 


Initial written report, safety report: 

- AER, patient 21 18 (2939033, Finland) 

- AER, patient 330 (ENT9530, 2939054, USA) 


June 2, 1995 


Initial written report, safety report: 

- AER, patient 012, 2939054, ENT9528, USA 
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.Date ; :-/-vi 




June5, 1995 


Other: meeting package information - 

Meeting with the Neuropharmacology Division at FDA: 

- List of O-F and Oxford Res Attendees 

- Background for items to discuss, MKAH9500009/1 

- Detailed supportive information, MKAH950010/1 


June 8, 1995 


Other, revised FDA form 1572s: 

- CV / James Bennett 

Information amendments, pharmacology / toxicology: 

- LSR report 94/ORP040/0561 

- LbR report 94/ORP041/0686 

- LSR report 94/ORP02/0583 

- LSR report 94/ORP03/08 13 


June ID, lyyj 


Initial written report: 

- AER, patient 302, 2939061 (ENT532, USA) 


June 19, 1995 


F. Abramek requests for copies of submission S-076 


June 19, 1995 


Response to FDA request for information: copies of submission S-076 


June zu, iyys 


IND safety reports, initial written report: 

- AER, patient 012 (ENT9528, USA) 

- AER, patient 307 (ENT9535, USA) 


June 27, 1995 


Other: response to statistical issues, HERI950001 


July 10, 1995 


Other: draft FDA meeting minutes, May 12, 1995 HH950005/1 


July 18, 1995 


Information amendments: pharmacology/toxicology: 
- HRC report 68/943243 


July 18, 1995 


Response to FDA request (meeting on May 12, 1995) for information, study reports* 

- 2939035, SIRA940001/1 

- 293925, AKRO940007/1 

- 2939047, AKRO940015/1 
-293905, AKRO910016/0 

- 293920, AKRO9300 1.1/1 

- 2939050, TANA940006/1 

- Dissolution data, 9.6.95 
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■Date ""■•■ : J ; ;.v. . 


: : Surjrnissidri^ ' \ j' :v f>V' 


July 21, 1995 


Information amendments: pharmacology/toxicology (requested on meeting Mav 12 
1995): y 3 

- CR92032030058, MAKA920005 

- Wikberg et al, -94 

- Wikberg et al, -93 

- Wikberg et al, -93 

- CR90032870017, TW90OOO3 

- CR89032870004, AKRO890005 

- CR89032870005, TW900001 

- CR91032870033, TW910003 

- Metabolism, MKAH950012 

PDflCrtl 1 1 1 Alio T*1T Te\er\f\s\ t 

- uKvdUJ 12 10228, TW950001 

- Protein binding, MKAH95001 1§ 


July 25, 1995 


IND safety reports, initial written report: 

- AfcR, patient 189, 2939054 (ENT9543, USA) 


August 2, 1995 


Initial written report, safety report: 

- SAE, patient 4202 (2939034, ENT9546, Sweden) 


August 11, 1995 


FDA Meeting 


August 17, 1995 


Initial written report, safety reports: 

- SAE, patient 0158 (2939052, ENT9544, Finland) 

- SAE, patient 409 (2939061, ENT9549, USA) 


August 23, 1995 


Initial written report, safety reports: 

- SAE, patient 0552 (2939052, ENT9555, Finland) 

- SAE, patient 404 (2939061, ENT9550, USA) 


September 6, 1995 


Initial written report, safety reports: 

- SAE, patient 326 (2939054, ENT9556, USA) 

- SAE, patient 302 (2939061, ENT9532, USA) 


September 12, 1995 


Follow up to a written report, safety report: 

- SAE, patient 41 1 (2939061, ENT9566, USA) 

- SAE, patient 370 (2949044, Canada) 


September 15, 1995 


Other: Meeting Minutes Aug. 1 1, 1995 + overheads used during the meeting 


September 19, 1995 


Initial written report, safety report 

- SAE, patient 28 1 (2939054, ENT9574), USA 

- SAE, patient 42 (2939054, ENT9575), USA 
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October 3, 1995 


Other: FDA request on Meeting Aug 1 1, 1995. Statistical analysis plans. 
-TUKY950001 (2939033) 
- HERI950002 (2939044) 


October 10, 1995 


Initial written report, safety report: 

- AER, patient 3316 (2939034, ENT9580, Norway) 

- AER, patient 0158 (2939052, ENT9581, Finland) 


October 12, 1995 


Safety report: 

- AER, patient 370 (2939044, Canada) 


October 18, 1995 


Initial written report, follow up to a written report, safety report: 

- AER, patient 0501 (2939052, Finland) 

- AER, patient 0109 (2939052, Finland) 

- AER, patient 262 C2939054 USA} 


October 31, 1995 


Initial written report, safety report: 
- AER, patient 326 (2939054, USA) 


November 8, 1995 


Initial written report, safety report: 

APT? naripnt 01 ^8 OQIQCl'sl Finland 


November 27, 1995 


Follow-up to a written report, safety report: 

- AER, 2939034, patient 33 16, Norway (ENT9580) 

- AER, 2939052, patient 0158, Finland (ENT9581) 

- AJbK, zyjyuD^, patient j\) /, uoA ^hin i y j 5 d ) 


November 28, 1995 


Revised 1572s for 

- 2939054: J. Jankovic, G. Paulson, R. Pahwa, M. Mark 

- 2939061: R. Pahwa 
CV 

-2939054, 2939061:1 Hubble 


December 28 1995 


Initial written report: 

- AER, 2939054, patient 281, USA (ENT9574) 
Initial and follow-up to a written report: 

- AER, 2939034, patient 4702, Sweden (ENT9596) 


January 19, 1996 


Initial written report: 

- SAE, 2939054, patient 041, USA (ENT963) 

- SAE, 2939052, patient 0301, FIN (ENT964) 

Correction page regarding S-102 (Dec 28, 95), AER, 2939054, patient 281, USA 
(ENT9574) 

- page III treatments 
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Date -[---y* 
February 1, 1996 


- SAE, patient 42, 2939054, USA (ENT9575) 


February 2, 1996 




March 5, 1996 


- SAE, patient 0301, 2939052, Fin (ENT964) 
Follow-up to a written report (S-103) 

- SAE, patient 1610, 2939052, Fin (ENT9621) 
other: revised 1572: 

- Dr. Margery Mark, 2939044 


iviarcn iy, lyyo 


Follow-up to a written report (S-102): 

- SAE, patient 4702, 2939034, SWE, ENT9596 


xviarcn zy, lyyo 


Follow-up to a written report (S-070): 

- SAE, patient 107, 2939054 USA, ENT9522 


April j, lyyo 


Initial written report: 

- SAE, patient 4105, SWE, 2939033, ENT9414 
Follow-up to a written report (S-108): 

- Corrected page, patient 107, 2939054, ENT9522 (Sponsor's summary) 


April 26, 1996 


Initial written report: 

- SAE, patient 283, 2939054 USA, ENT9647 


April 30, 1996 


Other: 

- revised In vesti pa tnr'^ Arnr fin r*> aav Atro^nnni /1 mnz: 
v ww AAAv^augaiui a oiucnure ivijv/vnyouuUi/l, January 1996 


May 1, 1996 


Initial written report: 

- SAE, patient 411, 293906 1 USA, ENT9649 


May 6, 1996 


- SAE, Patient 012, 2939054, USA, ENT9528 

Follow-up (S-103, S-106): 

- SAE, patient 0301, 2939052, FIN, ENT964 
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; Subnussion;cpntai^ ; : , , „ .' ■ 


July 2, 1996 


Information amendments: 
Pharmacology/Toxicology 

- Internal study report F93061210438, LESO950003, Finland 1996, vol 1 

- ERI report 1 1353, Scotland 1996, vol 2-3 

- IRI report 11312, Scotland 1996, vol 4-5 

- F95 1012 10622, KRHA960007, Finland 1996, vol 6 

T T"? 1 TT' a 1 * 1 -1 _, 

- J.*\ *inn: Histological study report, Finn International, England 1995, vol. 6 

- Huntingdon Life Sciences report 95/ORP048/0300, England 1995, vol. 6 

- Internal study report F951012106O5, Finland 1996, vol. 6 

- Huntingdon Life Sciences report 95/ORP050/0500, England 1995 


July 12, 1996 


Initial written report: 

- Expedited AER, patient 0755, Finland, 2939052, ENT9688 initial ' 


July 19, 1996 


Initial written report: 

- Expedited AER, patient 4204, Sweden, 2939034, ENT96102 initial 


August 8, 1996 


Initial written report: 

- Expedited AER, patient 0402, 2939063, Germany, ENT961 1 1 initial 
Follow-up to a written report (S-l 16): 

- patient 0755, Finland, ENT9688, 2939052, sponsor summary 
Other: revised 1572 for Dr. Kurth, 2939054 


August 29, 1996 


Other: revised 1572 for Dr J. Jankovic + CV for Dr. C. Sankhla (sub-investigator) 


September 6, 1996 


Initial written report: 

- Expedited AER, patient 1501, 2939063 

Germany, ENT96 131 


oeptember 25, 
1996 


Follow-up to a written report (S-120) 
- Expedited AER, patient 1501, 2939063 
Germany, ENT96131 


October 2, 1996 


Follow-up to a written report (S-l 16) 

- 2939052: Expedited AER, patient 0755, Finland, ENT9688 initial 

- 2939054: Revised 1572 for Dr. Kurlan 


October 31, 1996 


Information amendment: 

- Chemistry, manufacturing and controls, ILLA960009/1 


December 16, 
1996 


Initial written report: 

- Expedited AER, patient 0413, USA, ENT96182 (death) 
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• ; S ubirussion co ht ai hs i{ V : ij.^- V ■. . J# y;- ?v,'- ^'.ML U;, . 'C^z^: >!.> - .■ •:, E : ■ . 


December 17, 
1996 


Initial written report: 

- Expedited AER, patient 1651, Germany, ENT96179 


January 3, 1997 


Follow-up to a written report 

- 2939054: Expedited AER, patient 029, ENT9524, USA, (S-073) 

- 2939054: Expedited AER patient 283, USA, ENT9647 (S-110) 

- 2939052: Expedited AER, patient 0109 2939052, Finland, (S-097) 


January 3, 1997 


Information amendments: chemistry and micrbbiology: 

- Huuhtanen, Dec. 17, 1996 (changing the status of Enta-HI-X from an ... 

intermediate compound to a starting material) 


January 3, 1997 


Initial written report: 

- 2939062: Expedited AER, patient 1911, Finland, ENT971 

- 2939065: Expedited AER, patient 0657, UK, ENT96185 

- 2939073: Expedited AER, patient 1558, Germany, ENT96186 


January 13, 1997 


Revised 1572's: 

- 2939054: Dr. J. Tertrud, Dr. A, Lang, Dr. J. Hammerstad 

- 2939061: Dr. J. Hammerstad 


January 22, 1997 


Initial written report: 

- 2939062: Expedited AER, patient 0456, Finland, ENT971 1 (death) 


January 23, 1997 


Information amendments: 

chemistry and pharmacology: Item 7a, M. Tuorninen Dec. 30, 1996 


January 31, 1997 


Initial written report: 

- 2939034: Expedited AER, patient 4402, Sweden, ENT9722 (death) 


February 10, 1997 


Initial written report 

- 2939073: Expedited AER, patient 1571, ENT9729, Germany 


March 6, 1997 


Annual report 1996, HEJI970001/1 


March 6, 1997 


Follow-up to a written report 

- 2939034: Expedited AER, patient 4402, ENT9722, Sweden (S-133) 

- 2939061: Expedited AER, patient 411, ENT9566, USA (S-091) 


March 21, 1997 


New correspondence: a summary of the telephone conversations between Dr. 
Rzeszotarski/FDA and P. Kosmoski/Oxford (January 13, 15 and 23, 1997) 
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April J, iyy / 


Follow-up to a written report 

- 2939073: Expedited AER, patient 1571, 
Germany, ENT9729 (S-134) 

XVCVlbCU 1J/Z s 

- 2939054: Dr. M. Kurth, Dr. J. Juncos 


May 13, 1997 


Initial written report: 

- 2939065: Expedited AER, patient 1 103, GBR, ENT9771 

- jLyjyvjH.. CrXpeaitea auk, patient zol : UoA, hN 1 y/73 


May 29, 1997 


Other: Documentation of the telephone conversation on May 27, 1997, between Dr. 
-Kooen Jvic^ormacK ana Ms. xeresa A. Wneelous where the results of FDA s review 
of S- 143 were transmitted 


May 30, 1997 


Initial written report: 

- zyjyu34. expedited AbK, patient 314, USA, ENT9793 
Follow-up to a written report: 

- 2939062: Expedited AER, patient 191 1, FIN, ENT971 


June 17, 1997 


Initial written report: 

- Expedited AER natient167 TNA FMT070107 


July 25, 1997 


Follow-up to written report: 

- 2939061* Exnedited AFR nafient 400 F*MTOSdO /'initial ^ ft%%\ 

- 2939073: Expedited AER, patient 1558, ENT96186 (initial S-127) 


December 10, 1997 


Initial written report: 

- 2939073: expedited AER, patient 2551, DEU, ENT97192, CTX 06043/0019/A 


March 12, 1998 


Annual report 1997, PAWA980001/1 


March 19, 1998 


Initial written report: 

- Expedited AER, patient 1151, USA, ENT9839, CTX 06043/0019/A 


May 4, 1998 


Change in protocol: 

- Second amendment to study protocol 2939054, 21.10.97 

- Second amendment to study protocol 2939061, 21.10.97 

Revised 1572s, 2929054: S. Factor, P. Greene, J. Growdon, M. Kurth, J. Juncos, A. 
Lang, M. Mark, G. Paulson, R. Pahwa, K. Shannon, R. Kurlan, J. Jankovic, C. 
Waters, J. Hammerstad, R. Kurlan 

Revised 1572s, 2929061: R. Pahwa, J. Hammerstad 
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June 11, 1998 


Information amendments: chemistry /microbiology: CMC (SAMA980002) 


July 7, 1998 


Initial written report: 

- 2939034: expedited AER, patient 21 12, ENT9882 


July id, iyyo 


Initial wntten report: 

- 2939069: expedited AER, patient 0101, ENT9889 
n.evisea id /zs, zioyiD4. Koger Kurlan, Margery Mark 

(corrected copy of S-158 received on September 3, 1998, previous version had Dr. 
Kurlan's 1572 form omitted) 


August 6, 1998 


Safety report: Initial written report 

- 2939069: expedited AER, patient 0559, GBR, ENT9890 

- zyjyvj/D. expedited AUK, patient 0152, AUT, ENT9892 


rvuguai ^o, iyyo 


oaiery rep on. initial wntten report 

- 2939073: expedited AER, patient 2102, DEU, ENT98103 


August 28, 1998 


Safety reports: Follow-up to a written report 

- zyjyu/j. expedited AtK, patient 0152, AUT, ENT9892 

- 2939069: expedited AER, patient 0101, GBR, ENT9889 (death) 

- 2939065: expedited AER, patient 1 103, GBR, ENT977 1 

- 2939054* exoedited AFR natient 947 TT9A F>JTQ$n 1 f/foa*M - 

■* v-^-r. wvpvuiivu. ^-kX-fXV, paucui ^,*t f , wort., CflN i J^O J I (UCaini 


September3, 1998 


- letter regarding S-158, SI 60, S- 161 


Ortnhpr 1 0 1 QQS2 
wciuDcr iy, vyyo 


oaiery report, initial wntten report 

- 2939054: expedited AER, patient 045, USA, ENT98127 

- letter dated October 28, 1998 


March 1, 1999 


Change in designation of US Agent 
- letter dated: February 24, 1999 


March 1, 1999 


Initial safety report - sudden death 

- expedited AER, patient MZ, DEU, ENT9914 

- letter dated: February 26, 1999 


April 12, 1999 


Initial safety reports 

- ENT9951, GBR, patient died 
-ENT9916, SWE 

- ENT9953, DEU 
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April 16, 1999 


Initial safety reports 

- ENT9963, GBR, patient died 

- ENT9956, GBR 


April 23, 1999 


Initial safety reports 

- ENT9965, GBR 

- ENT9983, GBR 


April 26, 1999 


Follow-up safety report 
- ENT9983, GBR 


April 27, 1999 


Initial safety reports 

-ENT99100,GBR 

-ENT99101,GBR 


May 15, 1999 


Initial safety reports 
-ENT99123, DNK 
-ENT99124,DNK 


June 11, 1999 


Initial and follow-up safety report 
- ENT992, GBR 


June 18, 1999 


Annual report -98, 100 and 200 mg tablets. 

Period: 16 Nov 1997 - 15 Nov 1998, AIHO990001/1, 8.6.99 


July 1, 1999 


Initial safety report 
-ENT99168, GBR 
- ENT99177, IRL 


July 8, 1999 


Initial and follow-up safety report 
-ENT99173,GBR 


July 13, 1999 


Letter of cross-reference 


July 23, 1999 


Follow-up safety report 
-ENT99177, IRL 


August 6, 1999 


Initial safety report 
-ENT99221,SWE 
-ENT99214, DEU 


August 19, 1999 


Initial safety report 
- ENT99227, GBR 
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August 27, 1999 


Initial safety report 
- ENT99230, DEU 


September 3, 1999 


Initial safety report 


September 13, 1999 


Initial and follow-up safety report 
-ENT99231,GBR 


September 15, 1999 


Initial safety report 
- ENT99298, DEU 


September 17, 1999 


Response to requests of 13.9.99 regarding adverse event report 
-ENT99227 (S-178) 


October 13, 1999 


Initial safety report 
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New Drug Application (20-7961 
COMTAN® Tablet. 20n mg (Entacapone^ Related Events 



December 4, 1996 


Orion / Oxford Research Int. 


Request for pre-NDA-meeting 


February 19, 1997 


Orion/ Oxford 


Pre-NDA-Meeting Package " ~. 


March 6, 1997 


Orion /Oxford 


Pre-NDA-Meeting List of Attendees 


March 13, 1997 


Orion / Oxford 


Correction to the Pre-NDA-Meeting Package 


March 20, 1997 




Pre-NDA-Meeting 


April 4, 1997 


Orion / Oxford 


To confirm the meeting of CMC-issues.between 
Orion and Oxford personnel and the FDA chemists 


April 7, 1997 


Orion / Oxford 


Response to FDA request for information during 
the Pre-NDA-Meeting 


April 14, 1997 




Meeting with FDA to discuss the CMC-issues 


April 30, 1997 


Orion / Oxford 


Meeting Minutes, March 20, 1997 and April 14, 
1997 were sent to FDA 


May 29, 1997 


Orion / Oxford 


Documentation of the telephone conversation on 
May 27, 1997, between Dr. R. McCormack and 
Ms. T. Wheelous where the results of FDA's 
review of information provided April 7 were 
transmitted 


October 24, 1997 


Orion 


Appointment of new agent Target Research 
Associates to act as the US agent for the New Drug 
Application (#20,796) Comtan® Tablet, 200 mg 
(Entacapone) 

Appointment Letter was included in the NDA . 
submission 


October 24, 1997 


Orion /Target 


Initial Filing of New Drug Application (20-796) 
Comtan® Tablet, 200 mg (Entacapone) 


October 28, 1997 


FDA / T. Wheelous 


Request from FDA for a diskette of package insert. 
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I Subject"', " : r ' v - - * , 




October 30, 1997 


FDA 


Date of Application 24 October 1997 

Date of Receipt of Application 24 October 1997 


October 30, 1997 


Orion / Target 


Three additional desk copies were sent to the FDA 
as requested by phone 


November 4, 1997 


Orion / Target 


A diskette of Annotated Package Insert was sent to 
Theresa Wheeious 


December 1, 1997 


FDA / J. Knudsen 


Medical questions regarding review of Entacapone 
NDA for nleability 


uecemoer j, l yy I 


ruA/ 1. Wheeious 


i. Wheeious requrred additional information to 
determine the fileability of the Entacapone NDA. 

1 . Submission of patient narratives 

2. Electronic submission of the carcinogenicity 
study data 


December 4, 1997 


FDA / T. Wheeious 


T. Wheeious informed that the Entacapone NDA 
was not fileable 


Decembers, 1997 


Orion / Target 


Electronic submission of the carcinogenicity study 
data 


DprprnKpr 11 1 GG7 


rJj/\ / J. LaiouoJiury 


Results of statistical reviewer of Entacapone 


December 14, 1997 


Orion / Target 


Submission of narrative summaries 


nApptriKpr 1 ^ 1 QQ7 
i^cccinocr ij, iyy / 


rJJA / JvUSry rvatz 


Dr. Rusty Katz contacted to discuss the reasons for 
refusal 


■L/ccciiiuci ly, iyy/ 


\JL IUL1 / 1 dlgCl 


The. sponsor requested FDA to issue a refusal to 
file letter 


December 23, 1997 


FDA /P. Leber 


Letter to refuse the file 


December 23, 1997 


Orion / Target 


Entacapone NDA resubmitted to the FDA 


December 30, 1997 


Orion / Target 


Submission of additional statistical information 
requested by Dr. Japobrata Choudhury on 
December 11, 1997 


January 2 (8), 1998 


FDA 


User fee payment was received. Application has 
been accepted as of January 2, 1998 


February 19, 1998 


FDA/ T. Wheeious 


NDA was accepted for filing 
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February 23, 1998 


FDA / T. Wheelous 


Request for additional copies of information 


February 27, 1998 


Orion / Target 


Submission of investigator list for adequate and 
well-controlled trials contained in NDA 20-796 


Fehniarv 27 1008 

a c ui uai jrz./, 1770 




Additional copies requested on 23 February were 
sent 


Anril 7 1008 




Request to investigate the Environmental 
Assessment (EA) for Entacapone NDA 


Anril 20 1998 


FDA / T Whpplnnc 

■ 


Request for additional copies 


Anril 22 1098 

AJJI 11 ^Z>, 1770 


Orirvn / Tarcpt 

KJl. 1U11 / lOlcvl 


Additional copies were sent 


Anril 24 1008 




Environmental Assessment (EA) for Entacapone 
NDA was replaced with documentation supporting 
categorical exclusion) 


Anril -1008 

^V^JIll JV, 1770 


FDA /T Whpplmic 


FDA could not locate the diskettes for the case 
report form tabulations 


Mav 1 1998 


Orion / Taro'pt 


Amendment to add an alternative packaging site 
for dosage form 


May 4, 1998 


Orion / Target 


Diskettes requested on 30 April 98 were sent 


Mav 6 1908 


FDA / T WVipplnnc 


Request for Additional Information 


May 8, 1998 


Orion / Target 


Stability Update Amendment on the Dosage Form 


May 15, 1998 


Orion /Target 


Submission of the 120 Dav Safetv TInHatp Rennrt 


June 17, 1998 


FDA / T. Wheelous 


Request for an additional desk copy of Volume 3 
of the 120 day safety update 


June 18, 1998 


Orion / Target 


Copy requested on 17 June was sent 


July 29, 1998 


FDA/M. Sevka 


Request for additional copies of Orion Studies 
2939033, 2939044 and 2939052 


July 30, 1998 


FDA / T. Wheelous 


Request for additional copies of study report/SAS 
data sets 

Nomenclature committee decision 
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July 31, 1998 


FDA/M. Sevka 


Clarification on the coding used for the CRF 
tabulations 


August 3, 1998 


Orion / Target 


Copies requested on 29 July were sent 


August 3, 1998 


FDA/M. Sevka 


Clarification on the glossary of adverse events 


Augusts, 1998 


Orion / Target 


Information requested on 30 and 3 1 July was sent 
to FDA 


August 7, 1998 


FDA/T.Wheelous 


Request for SAS Data Sets 


August 10, 1998 


FDA 


FDA's preliminary review (dated August 4) of the 
CMC section 


August 11, 1998 


Orion / Target 


Information requested on 3 August was sent 


August 12, 1998 


FDA / J. Choudhury 


Request for additional information for the 
Entacapone 


August 14, 1998 


Orion / Target 


SAS data sets requested on 7 August were sent 


August 18, 1998 


FDA / J. Choudhury 


Follow-up to statistical information 


August 18, 1998 


FDA/M. Sevka 


Questions concerning review of the safety data for 
the Entacapone NDA 


August 19, 1998 


FDA / R. Tresley 


Request for a list of countries where Entacapone is 
approved for marketing 


August 21, 1998 


FDA / R. Tresley 


Request for additional information 


August 27, 1998 


Orion / Target 


Partial response to information requested on 12 
August was sent 


August 28, 1998 


FDA + Orion + Fermion 


Teleconference concerning the CMC questions 


September 10, 1998 


FDA / S. Al-Habet 


Request for additional information, Study 2939057 


September 10, 1998 


Orion / Target 


Additional information, Study 2939057, was 
provided 


September 10, 1998 


Orion / Target 


Response to outstanding questions from 12 August 


September 10, 1998 


Orion / Target 


Information requested 18 August was sent to FDA 
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September 15, 1998 


FDA / R. Tresley 


Clarification on daily-on-time calculations 


Sentember 15 1998 


FDA/S Al-Habet 


lAJv^allUU Ul UlUlVlUUal 1111 (J 1 lliallUn 


September 16,1998 


Orion / Target 


Phone call to the FDA concerning the individual 
information requested on 15 September 


September 18, 1998 


FDA / T. Wheelous 


Request to locate information in the 
pharmacology/toxicology section 


September 21, 1998 


Orion / Target 


Information requested on 15 September was 
provided 


September 22, 1998 


Orion / Target 


Information requested on 18 September was 
provided 


September 25, 1998 


FDA / J. Choudhury 


Clarification for the responses submitted on 27 

/vugusi ana on iu oepiemoer 

J. Choudhury requested a telephone conference 


Sentemher 2 S 1 Q98 


Orinn-Pprminn 


reunion ouuiruucu uic rcbponse ior auaiuonai 
information requested on August 25 , 1998 


Spnfpmher 9R 1 00S 
ocjjiciuuci z.o, i yyo 


FDA + Orinn 


i eieconierence corresponaing to request on zj 
September 


OCJJldllUCl 1770 


FDA / M Sevka 


i^ianncanon oi cooing oi laooraiory values ior 
study #33 


Seotember 29 1 998 


FDA/M Sevka 


rVCi^UCol Ul glUdoaljr Ul aUVCloC C VCll la 


September 30, 1998 


Orion / Target 


l?p^nnn<ip to rnHincr nf* labnratnrv valnpQ waq 
rv&o^juiio^ ikj ^uuuig ui la u\ji <x\.kjl y valuta woo 

provided 


September 30, 1998 


Orion / Target 


Response to August 4, 1998, chemistry comments 
letter 


October 1, 1998 


Orion / Target 


Individual information requested on 15 September 
was provided to the FDA 


October 7, 1998 


Orion / Target 


A glossary of adverse events was submitted as 
requested on 29 September 


October 13, 1998 


FDA/M. Sevka 


Questions regarding the 120-day safety update 


October 13, 1998 


FDA / S. Al-Habet 


Request for individual creatinine clearance values 
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| Subject - ^i^: ,-^-- . 




October 13, 1998 


FDA / J. Choudhuryn 


Request concerning the unblinding dates 


October 15, 1998 
(October 27, 1998) 


Orion / Target 


xxvopuiiov yji yj v iutu iu U.1C LlliUllllUlIlt QalcS 


October 20, 1998 


Orion / Target 


Response provided to question on 13 October, 

l^V/"Uiiy oalCiy UpClalC 


October 20, 1998 


FDA / J. Choudhury 


Clarification of statistical comments 


October 22, 1998 


FDA/J.Chouldhury 


Clarification of statistical comments 


October 23, 1998 


FDA + Orion 


Teleconference 


October 23, 1998 


FDA/M. Sevka 


Index of case report forms for all Studies was 

rant iar 

requesiea 


October 28, 1998 


Orion / Target 


Minutes of the teleconference held on October 23, 
lyyo was sent to tne rUA 


November 3, 1998 


Orion /Target 


Submission of individual creatinine clearance 
values as requested on October 13, 1998 


November 3, 1998 


FDA/J.Chouldhury 


Clarification of Statistical Information provided in 
the NDA 


November 3, 1998 


FDA / Orion 


Teleconference concerning the statistical 
information requested 


November 4, 1998 


Orion / Target 


Index for case report forms as requested on 23 
vjciooer was proviuea 


November 5, 1998 


FDA/R. Kelley 


Clarification: statistical analysis of electronic data 
and hard copy data in Rat Carcinogenicity Study 


November 11, 1998 


Orion / Target 


Amendment to pending NDA: specifications and 
test methods for the bulk and packaged drug 
product 


November 12, 1998 


Orion / Target 


Submission of information requested on 
Novembers, 1998 


November 18, 1998 


FDA + Orion 


Teleconference concerning safety update 


November 19, 1998 


FDA / M. Heimann 


"CMC" changes to the Package Insert and 
container labels. 
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November 24, 1998 


Orion / Target 


Revised Package Insert and Container Labels 
provided 


November 24, 1998 


Orion / Target 


Submission of Entacapone labeling to be used in 
the United Kingdom 


December 1 


WIlUIl/ 1 algcl 


Letter of authorization allowing Novartis 
personnel to contact the agency 


December 1, 1998 




Summary of FDA teleconference on November 
18, 1998 and submission of information requested 
during the teleconference 


Dpremher 9 1 QQR 

•LytVClJlUCI Z>, 1770 


unuii / i ojgei 


Updated Methods Validation Package 
The Methods Validation Package is updated to 
reiieci uie ^iviv^ cnanges introduced in unon s 
CMC submission of September 30, 1998 


December 7 1 998 


Orion / Taraet 


ou omission 01 secona oaiety update Keport 


December 21, 1998 


FDA /R. Tresley 


Data clarification requests 


December 22, 1998 


Orion / Target 


Clarification was provided to Dr. Tresley's request 
aatea Jjecemoer zi, lyyo. 


December 22, 1998 


FDA / R. Tresley 


Additional information requested by Dr. Tresley 


December 31, 1998 


FDA 


Approvable Letter 


January 6, 1999 


Orion / Target 


Response to Approvable Letter dated December 
31,1998 


January 18, 1999 


Orion / Target 


Request for a meeting to discuss the NDA 
approvable letter 


January 25, 1999 


Orion / Target 


Submission of the proposed logo 


January 27, 1999 


Orion / Target 


Submission of meeting package for discussions 
related to the NDA approvable letter 


February 11, 1999 


FDA + Orion 


Discussion with FDA related to the approvable 


February 12, 1999 


FDA / R. Tresley 


Request of preclinical toxicological data 


February 19, 1999 


Orion / Target 


Requested preclinical tox data was sent to FDA 
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February 24, 1999 


FDA / T. Wheelous 


Results of FDA-meeting regarding approvable 

lf*ttf*r TClT Fnt^rcinAnp 


April 2, 1999 


review ciock started, ruA received the complete 
response 


April 16, 1999 
(April 19, 1999) 




Submission of complete response to NDA 
approvable letter 


April 22, 1999 


I Orion / Target 


rvuuiLiun4i ucbrL copies requested oy r u A were 
submitted 

■ 


April 28, 1999 


FDA/T. Wheelous 


xvequesi ior aaainonai desk copy oi the complete 
response 


April 29, 1999 


J FDA / T. Wheelous 


Response regarding the reporting of adverse events 


May 24, 1999 


FDA + Orion 


Teleconference regarding complete response to 
NDA approvable letter 


May 25, 1999 


1 Orion / Target 


Notification of changes made to the Type II DMF 
tt ljLjHhh ior untacapone 


May 26, 1999 


FDA + Orion 


ronow up to teieconierence regarding complete 
response to NDA approvable letter 


May 27, 1999 


FDA 


Orion's response was considered a complete class 

a. i^opuiioc iu rLsr\. s acnon letter 

Therefore, the user fee goal date is October 19 

1999. 


June 4, 1999 


FDA/T. Wheelous 


Request by reviewing statistician 


June 10, 1999 


I Orion / Target 


Information requested on 4 June was sent to FDA 


July 2, 1999 


FDA /R. Tresley 


Request for additional information 


July 6, 1999 


FDA/T. Wheelous 


Clarification of term requested 


July 15, 1999 


1 Orion / Target 


Information requested on 2 June was submitted 


July 16, 1999 


FDA / Kun He 


Request to clarify information contained in SAS 
Data Sets for Celomen study 


July 21, 1999 


FDA / Kun He 


Additional data for Celomen study was requested 
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July 23, 1999 


FDA / M. Sevka 


Request for additional safety information different 
formulations 


July 28, 1999 


Orion / Target 


Information requested on July 16 and July 21 was 
sent 


July 30, 1999 


Orion/Target 


Response to questions raised by Dr. Sevka during 
July 23, concerning formulations was provided 


August 13, 1999 


FDA / M. Sevka 


Questions regarding safety data submitted as part 
of the complete response 


August 20, 1999 


FDA / M. Sevka 


Questions regarding safety data submitted as part 
of the complete response 


September 3, 1999 


FDA /M. Sevka 


Additional request for safety information 


September 9, 1999 


Orion / Target 


Response to questions made by Dr. Sevka 
August 13, August 20, September 3, 1999 


October 4, 1999 


Orion / Target 


Investigator Financial Disclosure Information 


Octobers, 1999 


Orion / Target 


Full waiver for the submission of pediatric use 
information 


October 7, 1999 


FDA / T. Wheelous 


Draft version of Comtan® labeling from FDA 


October 8, 1999 


Orion / Target 


Revised labeling sent back to FDA 


October 12, 1999 


FDA + Orion + Novartis 


Teleconference concerning the labeling 


October 12, 1999 


Orion / Target 


Final Draft Labeling sent to FDA 


October 18, 1999 


Orion / Target 


Authorization Letter to Novartis Pharmaceuticals 


October 19, 1999 


FDA 


Approval Letter was issued 
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XII. ELIGIBILITY OF PATENT FOR EXTENSION 

In the opinion of Applicant, the '194 Patent is eligible for an extension of the term for 
416 days, and to thus expire on October 19, 2013. The length of the claimed extension of 
416 days was determined by Applicant pursuant to 37 C.F.R. § 1.775, to be fourteen (14) 
years from the date of the FDA final approval, as described below: 

A - Length of the Regulatory Review Period f37 C.F.R. S 1 .775^ 
/. Period Pursuant to Paragraph (c)(1) 

The period defined at 37 C.F.R. § 1.775(c)(1) began on November 29, 1991 
(the date the IND became effective) and ended on January 2, 1998 (the date the NDA was 
filed). The (c)(1) period is thus 2,227 days. 

2. Period Pursuant to Paragraph (c)(2) 

The period defined at 37 C.F.R. § 1.775(c)(2) began on January 2, 1998 (the 
date the NDA was submitted pursuant to Section 505(b) of the FFDCA) and ended October 
19, 1999 (the commercial marketing and use approval date). The (c)(2) period is thus 656 
days. 

The total (c)(1) and (c)(2) time period is thus 2,883 days. 

B. Term of the Patent as Extended H7 C.F.R. 6 1 .775rrtV) 
The term of the '194 Patent, as extended, was then calculated to expire on October 19, 
2013, pursuant' to 37 C.F.R. § 1.775(d). 

1. (d)(1) Period (Days Subtracted from Regulatory Review Period) 
The regulatory review period upon which the period of extension is calculated 

by subtracting, from the regulatory review period as determined in (c)(1) and (c)(2) of this 

section, the following: 
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(i) The number of days in the periods of paragraphs (c)(1) and (c)(2) 

above which were on or before August 29, 1995, the issue date of the 
original patent 

The number of days in the period of the HMD, effective on November 29, 1991, 
which were on or before August 29, 1995, the date the '194 Patent issued, is a period of 1,369 
days. Therefore, 1,369 days are deducted from 2,227 days to equal 858 days. 

The number of days in the period of the NDA, with the initial submission of 
NDA 20-796 on January 2, 1998, and approval on October 19, 1999, which were on or before 
August 29, 1995, the date the '194 Patent was issued, is a period of 0 days. Thus, 0 days are 
deducted to equal 656 days. 

The total number of days after deduction is 1,514. 



(ii) The number of days in the periods of paragraphs (c)(1) and (c)(2) 
during which the Applicant did not act with due diligence. 

In the Applicant's opinion, marketing applicant acted with due diligence as 
defined at 35 U.S.C. § 156(d)(3) during the above calculated periods of paragraphs (c)(1) and 
(c)(2). Accordingly, zero days are subtracted from the regulatory review period. 



(Hi) One-half the number of days remaining in the period defined by 
paragraph (c)(1) of this section after that period is reduced in 
accordance with paragraphs (d)(l)(i) and (ii) of this section (ignoring 
half days). 

There are 2,227 days in the period defined by paragraph (c)(1). The total 
deduction from 2,227 days pursuant to paragraphs (d)(l)(i) and (ii) of this section are 1,369, 
which equals 858 days. One half of 2,227 days, ignoring half days for purposes of 
subtraction, is 1,1 13.5 days. Subtracting 1,1 13.5 days from 2,883 results in a time period of 
1,769.5 days. 

Thus, the period determined according to paragraph (d)(1) is 1,769 days. 
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2. (d)(2) Date 

The number of days determined in paragraph (d)(1), 1,769 days, added to the 
original term of the patent, i.e., 17 years from the issue date (August 29, 1995), results in an 
extended patent expiration date of July 3, 2017. 

3. (d)(3) Date 

Fourteen years-added to the October 19y 1999, the date of approval under the 
Federal Food, Drug and Cosmetic Act, yields an extended patent expiration date of October 
19,2013. 

4. (d)(4) Date 

Comparing the extended terms determined according to paragraphs (d)(2) and 
(d)(3), the earlier date is October 19, 2013. 

5. (d)(5) Date 

The original patent issued after September 24, 1 984. Five years added to the 
original expiration date (August 29, 2012) of the patent is August 29, 2017. 

By comparing the dates obtained pursuant to paragraphs (d)(4) and (d)(5)(i) of 
this section with each other; the earlier date is October 19, 2013. 

6. (d)(6) Date 

The original patent was issued after September 24, 1984. Thus, this section 
thus does not apply. 

XIII. ACKNOWLEDGMENT OF DUTY TO DISCLOSE 

Applicant hereby acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services any information which is 
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material to the determination of entitlement to the term extension sought pursuant to 37 
C.F.R. § 1.765. 

XIV. APPLICATION FEE 

Applicant submits herewith a check for $1,120.00 in payment of the fee set forth at 37 
C.F.R. § 1.200). 

The Commissioner is hereby authorized to charge any appropriate fees that may be 
required by this paper, and to credit any overpayment to Deposit Account No. 02-4800. 

XV. CORRESPONDENCE ADDRESS 

Please direct all correspondence and inquiries regarding this matter to: 

Teresa Stanek Rea 

Burns, Doane, Swecker & Mathis, L.L.P. 
P.O. Box 1404 
Alexandria, VA 22313-1404 
Tel: (703) 836-6620 

XVI. DUPLICATE OF APPLICATION AND CERTIFICATION 

Applicant encloses herewith a copy of the present application papers, and certifies that 
said copy is a duplicate of the application papers. For the convenience of the Senior Legal 
Advisor of the Patent Office, Applicant is also enclosing three (3) additional copies of the 
application. 

XVII. DECLARATION 

A Declaration pursuant to 37 C.F.R. § 1.740(b) is attached hereto. 



-37- 



Patent No. 5.446.194 
Application No. 08/121.617 
Attorney's Docket No. 020325-053 



In view of the foregoing, an extension of the term of the above-identified patent 
respectfully is requested. 

Respectfully submitted 



Date: December 17. 1999 



Burns, Doane, S 




this, L.L.P. 



lek Rea 
Registration No. 30,427 



Post Office Box 1404 
Alexandria, VA 22313-1404 
Tel: (703) 836-6620 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 



fublic Moann service 



NDA 20-796 



Food and Drug Administration 
PockYfUe MD 208S7 



Orion Corporation 

Attention: Robert Mc Cormaek, Ph.D. OCT 1 9 

Vice-President. Regulatory Affairs W3 
Target Research Associates 
1801 East Second Street 
Scotch Plains, N. J. 07076 

Dear Dr. McCarmack: 

Please refer to your new drug application (NDA) dated October 24, 1997, received January 
2, 1998, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for 
Comtan (entacapone) tablets 200 mg. 

We acknowledge receipt of your submissions dated: 

April 16, 1999 May 24, 1999 May 25, 1999 

July 15, 1999 July 28, 1999 July 30, 1999 

September 9, 1999 October 5, 1999 

Your submission of April 16, 1999 constituted a complete response to our December 31 , 
1998 action letter. • 

•This new drug application provides for the use of Comtan (entacapone) 200 mg tablets as 
an adjunct to levodopa / carbidopa to treat patients with idiopathic Parkinson's Disease 
who experience the signs and symptoms of end-of-dose "wearing-off (so-called 
"fluctuating'' patients). 

We have completed, the review of this application, as amended, and have concluded that 
adequate information has been presented to demonstrate that the drug product is safe and 
effective for use as recommended in the agreed upon enclosed labeling text Accordingly, 
the application is approved effective on the date of this letter, In particular, this approval 
applies to formulation 55. 

The final printed labeling (FPL) must be Identical to the enclosed labeling (text for the 
package Insert, immediate container and carton labels). Marketing the product with FPL 
that is not identical to the approved labeling text may render the product misbranded and 
an unapproved new drug. 

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 
days after it is printed. Please Individually mount ten of the copies on heavy-weight paper 
or similar material. For administrative purposes, this submission should be designated 
"FPL for approved NDA 20-796." Approval of this submission by FDA is not required 
before the labeling is used. 
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We remind you of your Phase 4 commitment specified in your submission dated April 1 6, 
1999 as requested in our December 31, 1998 action letter. This commitment is described 
below. 

Pharmacology / Toxicology 

We do not agree that you have provided evidence for saturation of absorption at doses of 100 
mg/kg or higher in the mouse carcinogenicity study, and you have not demonstrated in a 3- 
month study that 100 mg/kg is approximately one half the maximum tolerated dose. As you 
have therefore failed to validate the existing study, it will be necessary for you to conduct a 
mouse carcinogenicity study during Phase 4. This study may be a repeat of the mouse 
bioassay or an alternative study such as the mouse p53 assay. If you choose an alternative 
mouse model, your justification for the choice and a protecoL should be submitted for 
evaluation by the Executive Carcinogeniciiy Assessment Committee (ECAC). We also 
recommend that, if you choose to repeat the bioassay, you seek concurrence for dose 
selection from the ECAC. The dose selection studies should be initiated immediately, and the 
completed studies should be submitted as soon as possible. 

Protocols, data, and final reports should be submitted to your IND for this product and a 
copy of the cover letter sent to this NDA. As an IND will not be required to meet your 
Phase 4 commitment, please submit protocols, data and final reports to this NDA as 
correspondence, In addition, under 21 CFR 314.81 (b)(2)(vii), we request that you indude 
a status summary of each commitment in your annual report to this NDA. For 
administrative purposes, all submissions, including labeling supplements, relating to these 
Phase 4 commitments must be clearly designated "Phase 4 Commitments.'* 

Validation of the regulatory methods has not been completed. At the present time, it is the 
policy of the Center not to withhold approval because the methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve any problems that may be 
identified. 

Be advised mat, as of April 1, 1999, all applications for new active ingredients, new dosage 
forms, new indications, new routes of administration, and new dosing regimens are 
required to contain an assessment of the safety and effectiveness of the product in 
pediatric patients unless this requirement is waived or deferred (63 FR 66632). 

We note that in your Octobers, 1999 submission, received October 6, 1999, you request a 
waiver of the pediatric study requirement in accordance with the provisions of 21 CFR 314. 
We will notify you within 120 days of receipt of your submission, February 3, 2000, 
whether a waiver is granted. If a waiver Is not granted, we will ask you to submit your 
pediatric drug development plans within 120 days from the date of denial of the waiver. 
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Pediatric studies conducted under the terms of section 505A of the Federal Food, Drug, 
and Cosmetic Act may result in additional marketing exclusivity for certain products 
(pediatric exclusivity). You should refer to the Guidance for Industry on Qualifying for 
Pediatric Exclusivity (available on our web site at www.fda .aov.cder/pediafric) for details. 
In the event that we deny your request for a waiver of the pediatric study requirements and, 
therefore, conclude that you must perform studies in (a subset of) the pediatric population, ' 
you may wish to quality for pediatric exclusivity. In that case you should submit a 
"Proposed Pediatric Study Request** (PPSR) in addition to your plans for pediatric drug 
development described above. If we dq deny your waiver request, we recommend that 
.you submit a Proposed Pediatric Study Request within 120 days from the date that we 
Inform you of this denial. If you are unable to meet this time frame but are interested in 
pediatric exclusivity, please notify the division in writing- FDA generally will not accept 
studies submitted to an NDA before issuance of a Written Request as responsive to a 
Written Request. Sponsors should obtain a Written Request before submitting pediatric 
studies to an NDA. If you do not submit a PPSR or indicate that you are interested in 
pediatric exclusivity, we will proceed with the pediatric drug development plan that you 
submit, and notify you of the pediatric studies that are required under section 21 CFR 
314.55. Please note that satisfaction of the requirements In 21 CFR 314.55 alone may not 
qualify you for pediatric exclusivity. FDA does not necessarily ask a sponsor to complete 
the same scope of studies to qualify for pediatric exclusivity as it does to fulfill the 
requirements of the pediatric rule. 

In addition, please submit three copies of the introductory promotional materials that you 
propose to use for this product AH proposed materials should be submitted in draft or 
mock-up form, not final print Please send one copy to the DMsion of 
Neuropharmacologies! Drug Products and two copies of both the promotional materials 
and the package insert directly to: 

Division of Drug Marketing, Advertising, and Communications, HFD-40 
Food and Drug Administration 
5600 Fishers Lane 
Rockville, Maryland 20857 



Please submit one market package of the drug product when it is available. 



We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 
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If you have any questions, contact Teresa Wheelous, R.Ph., Regulatory Management 
Officer, at (301) 594^2850. 



Sincerely, 




Robert Temple, M.D, 
Director 

Office of Drug Evaluation I 

Center for Drug Evaluation and Research 



Enclosure 
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United States Patent [19] 

Backstrom et al. 



US005446I94A 

[U] Patent Numben 5,446,194 
[45] Date of Patent Aug. 29, 1995 



[54] PHARMACOLOGICALLY AOCIVE 
CATECHOL DERIVATIVES 

[75] Inventors: Reijo J. BackstriJm, Helsinki; Kaleyi 
E. Heinoia, Jarvempaa ; Erkki J. 
Honkanen, Vantaa; Seppo & 
Kaakkola, Helsinki; Pekka J. 
Kairfsalo, Helsinki; Inge-Britt Y, 
Linden, Helsinki; Pekka L Mannisto, 
Helsinki; Erkki A. O, Nissinea, 
Espoo; Pentti Pohto, Helsinki; Aino 
K. Fippuri; Jarmo J. Pysrynen, both 
of Espoo, all of Finland 

[73] Assignee: Orfon-yhtyma' Oy, Espoo, Finland 

[21] AppLNo.: 121,617 

[22] Filed: Sep, 16> 1993 

Related VS. Application Data 

[60J Division of Ser. Na 987,245, Dec. 7, 1992, Pat No. 
5*283,352, which is a continuation of Ser. No. 792,655, 
Nov. 15, 1991, abandoned, which is a division of Ser. 
Na 587,791, Sep. 25, 1990, Pat. Na 5,1 12,861, which is 
a division of Ser. Na 126,911, Nov. 27, 1987, Fat No. 
4*963,590. 

DO] Foreign Application Priority Data 
Nov, 28, 1986 [FI] Finland . 



May 27, 1987 [GBj United Kingdom . 

[51] IntCL<_ 
[52] U.S.CL 



- 864875 
. 8712437 

C07C 20S/Z2; C07C 255/50 
558/401; 558/404; 



558/414; 564/166; 564/167; 564/169; 560/136 

[58] Field of Search 558/401, 404, 414- 

564/166, 167, 169; 560/136 
[56] References Cited - 

U.S. PATENT DOCUMENTS 

3,278.448 10/1966 LauereretaL ; 538/404 

3,804,904 4/1974 Bentley et aL 568/29 

3,886\2S5 5/1975 Beatlcy ct aL . 568/29 

FOREIGN PATENT DOCUMENTS 
0012939 1/1983 European Pat. Oft . 
0081321 6/1983 European Pat. Oft . 
0044260 4/1984 European Pat. Oft . 



0125919 
0149407 
0149952 
0155335 
0237929 
902586 
1188364 



11/1984 
7/1985 
7/1985 
9/1985 
9/1987 
8/1962 
4/1970 



European Pat Off. 
European Pat Oft , 
European Pat Oft . 
European Pat Oft , 
European Pat Oft . 
United Kingdom . 
United Kingdom . 



(List continued on next page.) 

Primary Examiner^acqaelxae Haley 

Attorney, Agent, or Firm— Bums, Doane, Swecker & 

Mathis 

P7] ABSTRACT 
A compound according to formula 1 




wherein Rj and R 2 independently represent hydrogen, 
carbamoyl which is substituted by an alky! of 1 to 4 
carbon atoms, alkylcarbqnyl of 2 to 5 carbon atoms or 
phenyl carbonyl, X represents halogen nhro or cyano " 
and R3 represents 

r r 

— CH=C— Rj or — CHr-CH-Rj 

wherein R4 represents cyano or alkylcarbonyl of 2 to 5 
carbon atoms and R5 represents carbamoyl which is 
unsubsdtuted or substituted with alkyl of 1 to 8 carbon 
atoms or which is substituted with hydroxyalkyl of 1 to 
8 carbon atoms or pharmaceutically acceptable esters 
and salts thereof, and a pharjnacentically acceptable 
carrier therefor, as well as pharmaceutical compositions 
containing said compounds as COMT inhibitors. 



4 Claims, 2 Drawing Sheets 
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FOREIGN PATENT DOCUMENTS 
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PHARMACOLOGICALLY ACITVK CATECHOL wherein R W comprises a substituted alkyl group 
DERIVATIVES r ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

This application is a divisional of Application Ser. 5 FIG. 1 shows the 3-LMD serum concentrations for 
No. 07/987,245, filed Dec 7, 1992, now U.S. Pat No. the new compound and for a control compound which 
5,283,352, which is a continuation of Application Ser, docs not contain a COMT inhibitor. 
No. 07/792,655, filed Nov. 15, 1991, now abandoned, FIG. 2 shows the levodopa serum concentrations 
which is a divisional of application Ser. No. 07/587,791, after the same treatments. 

filed Sep- 25, 1990, now VS. Pat No. 5,112,861, which 10 The term "aDcyl" as employed herein by itself or as 
is a divisional of application Ser. No. 07/126,911, filed part of another group in^lwrf^ both straight and 
Nov. 27, 1987, now U.S. Pat No. 4,963,590. The pres- branched chain radicals of up to 18 carbon atoms, pref- 
ent invention relates to new pharmacologically active erably I to 8 carbon atoms, most preferably 1 to 4 car- 
catechol derivatives according to formula I ben atoms. The term "lower alkyl" as employed herein 

15 by itself or as part of another group includes both 
KjO X ttrcigbt and branched chain radicals of 1 to 7, prefera- 

bly t to 4* most preferably i or 2 carbon atoms. Specific 
examples for the alkyl and lower alkyl residues, respec- 
tively, are methyl, ethyl, propyl, feopropyi, butyl, tert 
20 butyl, penryl, hexyl, octyl, decyl and dodecyl including 
the various branched chain isomers thereof. 

The term ^aflcenyi'* and "aikynyl" designate a hydro- 
carbon residue as defined above with respect to the 
wherein Ri and R2 independently comprise hydrogen, term "allcyl" including at least one carbon to carbon 
alkyl, optionally substituted acyl or optionally substi- 25 double bond and carbon to carbon triple bond, respec- 
tuted aroyl, lower alkylsulfonyi or alkylcarbamoyl or uvely. The alkenyi and aikynyl residues may contain up 
taken together form a lower alkyiidene or cycbalkyli- to 12, preferably 1 to 8, most preferably 1 to 4 carbon 
dene group, X comprises electronegative substrtuent atoms, 

such as halogen, nitro, cyano, lower alkylsulfonyi, sul- The term "acyr as employed herein by itself or as 
fonamido, trifluoromethyl, aldehyde or carboxyl and 30 part of another group refers to an alkylcarbonyl or 
R3 comprises hydrogen, halogen, substituted alkyl, hy- alkenylcarbonyl group, the alkyl and alkenyi groups 
droxyalkyl, nitro, cyano, optionally substituted amino, being defined above. 

trifluoromethyl, lower alkylsulfonyi, sulfonamide, aide- The term **aroyr as used herein by itself or as part of 
hyde, alkylcarbonyl, aralkyiidenecarbonyi or carboxyl another group refers to an arylcarbonyl group, the aryl 
group or a group selected from 35 group being a monocyclic or bicyclic group containing 

from 6 to 10 carbon atoms In the ring portion. Specific 
Ht m examples for aryl groups are phenyl, naphtyl and the 

__l I like, 

" K=H ~ c ~ R3 ' w ~ CHr ~ CH " R5 . The term -lower alkyiidene" refers to a chain con- 

. , 40 taining from 2 to 8, preferably 2 to 4 carbon atoms. In a 

wherein R4 comprises hydrogen, alkyl. amino, cyano. similar way the term "cycloaEcylidene" refers to a eye- 
carboxyl or acyl and Rj comprises hydrogen, amino, lie hydrocarbon group containing 3 to 8, preferably 5 to 
cyano, carboxyl, alkoxycarbonyl, carboxyalkenyl, ni- 7 carbon atoms. 

tro, acyl, hydroxyalkyl, carboxyalkyl, COZ, wherein Z The term "alkoxy" as employed herein by itself or as 
is an optionally substitutted heterocyclic ring or one of 45 part of another group includes an alkyl residue as de- 
following optionally substituted groups; carboxamido, fined above Vm*** to an oxygen atom, 
carbamoyl aroyl or heteroaryl or R4 and Rs together The term "cycloalkyr includes saturated cyclic hy- 
tbrm a five to seven membered substituted cycloalka- drocarbon groups containing 3 to 8, preferably 5 to 7 
none ring; carbon atoms. Specific examples are die cyclop entyl, 

30 cyclohexyl, cycloheptyl and adamantyl groups. 
-CCOWCH 2 ) li ^coR The term "aralkyl" as employed herein refers to alkyl 

, . . . . , ^ .... groups as defined above having an aryl substituent A 

wherein n is 0-1, m is 0-7 and R comprises alkyl, hy- specific example is the benzyl group, 
oroxy, carboxyalkyl optionally substituted alkene, op- The term "halogen" as used herein refers to chlorine, 
txonally substituted heterocyclic ring, alkoxy or substi- 35 bromine, fluorine or iodine, chlorine and bromine being 
tuted amino; preferred. 

The term "optionally substituted" as used herein in 
*i connection with various residues refers to halogen sub- 

__CQ N stituents, such as fluorine, chlorine, bromine, iodine or 

\ 60 trifluoromethyl groups, alkoxy, aryl, alkyl-aryU halo- 

gen-aryl, cycloalkyl, alkylcycloalkyl, hydroxy, aUcyl- 
amino, alkanoylamino, aiylcarbonylamino, nitro, cy- 
wherein Rs and R9 independently comprise hydrogen ano, thiol, or alkylthio subautuents, 
or one of the following optionally substituted groups; The "optionally substituted" groups may contain 1 to 
alkyl, alkenyi, aikynyl, cycloalkyl, aralkyl or taken 63 3, preferably 1 or 2, most preferably I of the above 
together form an optionally substituted piperidyl group; mentioned sub stituents. 

The term "heteroaroyr or 4 *heteroaryr or "heteroal- 
— nh— co— Rio Icyl" as employed herein refers to monocyclic-or bicy- 
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die group containing 1 to 3, preferably 1 or 2 hetcro at- 
oms N and/or O and/or S. Specific examples are mor- 
folinyl, piperidyl, piperidinyl, piperazinyl, pyridyl, pyr- 
rolyl, quinolinyl and quinolyl* 

The invention also relates to phannaceuticafly ac- 
ceptable salts of the present compounds* 

The present invention also relates to methods for the 
preparation of compounds of formula I. In accordance 
with the present invention compounds of formula I may 
be prepared for instance so, that an aldehyde of formula 

n 



CHjO 




XTV 



10 




n 15 



which compound is treated first with butyHithium and 
then with trimethylborate and further with perfonnic 
add to give the compound of formula XV * 



CHjO 



CHO 



20 



wherein Ru Ki and X are as defined above, is con- 
densed in a base or acid catalyzed reaction with a com- 
pound of formula HI 




xv 



m 



2j which compound is fonnylated with hexaznethytenetet- 
ramine in trifhioroacetic acid to give a compound of 
formula XVI 



30 



having an active methyl or methylene group and 
wherein R4 and R3 are as defined above, giving the 
compounds of formula la 



CH3O 



RiO 

R2O— CH=C— Rj 
X 




XVI 



CHO 



35 



which compound is, if desired, demethylated for exam- 
^ pie with boron tnbromide to give the compound of 



formula XVII 



wherein R4 and R5 are as defined above and wherefrom 
the double bond optionally may be reduced to a single 45 
bond. 

The compounds according to formula, n are also, in 
addition to being valuable medicines according to the 
present invention, new valuable intermediates for pre- 5Q 
paring other valuable products according to the inven- 
tion. 

Compounds of formula II wherein x is a cyano group 
can be prepared from the corresponding compounds, 
wherein X is halogen, preferably bromine, by allowing 55 
these compounds to react with cuprous cyanide in a 
polar, aprotic solvent, such as pyridine, N-methylpyr- 
rolidone or NtN-dialkylformamide at elevated tempera- 
ture (10<r-200 # C). 

Alternatively the compounds of formula H, wherein 
X is a 5-cyano group can be prepared by formylation of 
2,3-dihyaxoxybenzoaitrile with hexamethylenetetra- 
mine. 

Compounds of formula II, wherein X is S-tri- 
fluoromethyl can be prepared starting from 3-methoxy- 
trifluoromethylbenzene of formula XTV 



BO 



63 




xvn 



Compounds of formula H, wherein X comprises a 5- 
methylsulfonyl group, can be prepared from 2,3-dime- 
thoxythioanisole of the formula XVIH 



xvm 



60 



CH3O 
CHjS 



which compound is treated first for example with per- 
oxyacetic acid to give the corresponding sulfone of 
formula XDC 



5 
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6 



CHjO 




XDC 



RlO 



rv 



10 



wherein R2, x are a* defined above and R6 comprises 
which compound Is then fonnylated with hexamethy- hydrogen or alkyl, by a condensation with an aldehyde 
lenetetiamine in trifluoroacetic acid to give the com- °f formula V 
pound of formula XX 

13 



CH30 




xx 



20 



R7 



wherein R7 comprises hydrogen, alkyl, alkoxy or dial- 
kyiamfno to give the compounds of formula lb 



23 



which compound may be, if desired, demethylated (HSr 
or SBrj) to give a compound of formula XXI 



lb 



HO 



XXI 30 



SOi 



wherein Rj, R2, X, R$and R7are as denned above. 

Alternatively compounds of formula I, wherein R3 
comprises a substituted alkyl group can be prepared by 
Friedel-Craft's reaction from a compound of formula 
The compound of formula IX, wherein X comprises ^ 
sulfonamide, can be prepared by formylation of 2,3- 
dihydroxybenzcnesulfonamide of formula XXII 



40 



RlO 



ho xxn 4J 

SO2NC . 50 

wherein Rn means hydrogen or alkyl, to give the com- 
pound of formula XXm 




VI 



wherein K\ and R2 are as defined above by allowing the 
compound of the formula VI to react in the presence of 
aluminium chloride either with a cyclic acid anhydride 
of formula VH 



55 



HO 




xxm 




vn 



CHO 



60 wherein m is 1-7 or alternatively with a dicarboxylic 
acid ester chloride of formula VIII 



HnMCOWCHOar-COR 



vin 



Alternatively compounds of formula I according to the 63 wherein m is 0-7 and n is O-l and R is as defined above 
present invention can be prepared from a ketone of and Hal is a halogen atom, to give the compounds of 
formula IV formula IX 



7 
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8 



RlO 



EC 



RlO 



(G) 



-(CO^CHj^-COR 



wherein the aromatic ring will be substituted with the 
group X to give the compounds of formula Ic 




10 




NH— CO— Rio 



wherein Rj, R2, X and Rio are as defined above can be 
prepared by allowing an aniline derivative of formula 

xn 



(COMCH2)„-COR 



15 



wherein R, Rb.i^and X are as defined above. 

In the compounds of formula Ic the carbonyl group ^0 
can be reduced to a methylene group by conventional 
methods (Qemmensen and Wolff-Klschner reduction) 
to give compounds of formula Id 




xn 



NHi 



wherein Ri, R2 and X are as defined above, to react 
with an activated carboxylic acid derivadve of formula 

xm 



RlO 



RjO— ^^^-CC^O^CH^-COR 



Id 



Y-CO—R l0 



The compounds according to the present invention, 
wherein R3 comprises a substituted carbamido group, 
can be prepared by allowing an activated benzoic acid 
derivative of formula X 



35 



COY 



wherein Ri, R2 and X are as defined above and Y com* 
prises halogen or some other activated group to react 
with an amine of formula XI 



XI 



— HN 



\ 



R9 



wherein Ra and R9 are as defined above to give com- 
pounds of formula Ie 



CON 



\N- / / \ 



wherein Ri, Ku X, Ra and R9 are as defined above. 

The compounds of formula I, wherein R3 is an acyl- 
ated amino group having formula If 



wherein Y and Rio are as defined above. 
The invention relates to compositions where the 
3Q compounds of formula I may be used as the active medi- 
. cine. The compositions may contain the compounds of 
formula I alone or combined with some other medi- 
cines. For the treatment of Parkinson's disease the com- 
pounds according to formula I are given with levodopa, 
each in its own composition or combined in one compo- 
sition. Also peripheral dopa decarboxylase (DDC) in- 
hibitors, such as carbidopa or benserazide may be pres- 
ent, even though they are not obligatory. 
The compounds according to this invention may be 
40 given in different dosage forms for administering in any 
suitable enteral or parenteral way. The dosage forms, 
like tablets, pills, injection liquids etc may be manufac- 
tured by the known principles in the art One can use 
any pharmaceutical^ accepted additives, lubricants, 
45 fillers etc to modify different properties of the dosage 
forms. 

C^techol-O-methyltransferase (COMT) catalyzes the 
transfer of the methyl group from S-adenosyl-n-methio- 
nine to a number of compounds with catechol struc- 
50 tnres. This enzyme is important in the extraneuronal 
inactivation of catecholamines and drugs with catechol 
structures, COMT is one of the most important enzymes 
involved in the metabolism of catecholamines. It is 
present in most tissues, both in the periphery and the 
central nervous system. The highest activities are found 
in the liver, intestine and kidney. COMT probably is 
present in soluble and membrane bound forms. The 
exact character of the two forms has not been estab- 
lished. 

In Parkinson's disease the dopaminergic neurones, 
primarily the nigrostriatal neurones, are damaged, gaus- 
ing dopamine deficiency in the cerebral basal ganglia. 
This deficiency can be compensated by levodopa which 
is converted to dopamine in the central nervous system 
under the influence of DDC 

Today, levodopa treatment is almost in variably sup- 
plemented with a peripheral DDC inhibitor to -inhibit 
too early dopamine formation and thereby to increase 
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^^^r^^ C Tf atr ^° ,,a,ldt0deaeaSethe aiadon - a4 ^ dihydroxybenzoic acid (substrate* 5 

^ n " tben P ea,K ^y ineffective after the reaction was stopped by perchlorieadS 
and detrimental when competing with levodopa. the precipitated protems were removed by cemrUuTa 
£OMD is accumulated a, tissues because of ft. long tin (4000 x G far 10 min). The acS rftSSXs 
half-Ufe (ca. 15 h) compared to levodopa (ca. 1 h). The was measured by oetennming the c^tratioTtf^ 
fogh activity of COMT clearly correlates with the poor 10 methoxy^hyariybenMfcalid Ifor^dft^ 7?Lit 

Sxzssz** despite presence ° f perip ^ «- of &^s^™t id x^ 

Tn ,7^„f' „ . .. „ ""sing an electrochemical detector. Chromatography 

» ^ mon ?« °i ad f S » WM Performed by injecting 20 nl of tholiZteh?46 

lvTh^^ Partl T^ g m ^ C T ne mmx 150 mm Sphcrisorb ODScoiunm ffi ?s£e 3 

By mbibreng the metabolism of endogenous amines 13 um\ The reactionDrodiicts were f^T^I^i 

coS ih T^r Jfa ^^ e, ^1 ) ■ in ^j** SwS^^o^n^tfSThothS: 

COMT i^Wtora decrease decomposition of these com- 20 mM citric acid and 0.15 mMffiyTA. nH 3i « « 
Po^Thus they may be useful in the treatment of flow rate of L3 iS SdXSSbS o4c^ 

£w^ dJ^ JlT?^ 0 ^ 05 hydrozybenroic add. was conrTared wk^teco^rol 

JZ!th£?kHS??- °^l fl ^* y TS* d0pa- Sampto » nd the ^es containing COMT™ 
^ J^S^ ^ trMtaent ° fhyperten - The IC50 value is the concentration which a 

Tt^.^ . .« v , , 50% decrease in COltfT activity. 

It has been unexpectedly observed mat the com- 23 

pounds according to the invention are extremely effec- Effect of COMT inhibitors in vivo 

tiveCOMT inhibitors. They open up new, previously Male Han: WIST rats, weight 200-250 e were used in 
• ^VS^Ty. m ° f Pa f^ 3 ^experiment Tta^5SSw*tSSo ntgAg" 

f^i! ^ l Cn CC ? pounds v may carbidopn 30 min before levodopa (30 rigAg). ThftS 

™n ™ tl^- ° f de P resaon heart Mure as 30 group was also given carbidopa 50 mgAg30 min before 

v .. . un , , „■ levodopa+COMT inhibitor. The drtgs were admimV 
The new COMT inhibitors, which' inhibit formation tered orally, 
of 3-OMD, may decrease the adverse effects of long- 
term use of levodopa. Furthermore, levodopa doses can Sampling 
^^"J^ b f?, 3h ° wn the doseof levodopa 33 About 0.5 ml ofblood was drawn from the taO artery. 
SSw^S^^ 0 ' t c °. onc -j h,rd of do f ««» The sample was allowed to coagulate in ice, Thereato 
wrthout COMTmhihuor. Smce dosage of levodopa is the sample was centrifuged and serum s^aratedSerum 
mdrndual, it is difficult to grve any absolute dosage, but was stored at -80* C tmtfl determinatioS rfcomS 
dady doses as low as 25-50 mg have been considered dons of levodopa and its metabolite 3-OMD 
sufficient to start with. 40 

A preliminary clinical trial on n-butyi gaflate, a Determination of levodopa and 3-OMD serum 

known COMT inhibitor, showed patients with Parkin- concentrations 
son's disease clearly to benefit of n-butyl gaHate. The To serum (eg. 100 /J), an equal volume of 0.4 M 
study wa^however, discontinued because of the too perchloric acid, 0.1% sodium sulphate, 0.01% EDTA, 
hi^to^ of n-butyl gallate. 45 which contained dmydrt^beiirylarnine as interual 

The COMT inhibitory efficacy of the compounds standard, were added. The sample was mixed and kept 
according to the invention was tested using the follow- in ice, whereafter the proteins were removed by centrif- 
utg experimental procedures. ugation (4000 x G for 10 min.) and the concentrations of 

Determination of COMT activity in vitro levodopa and 3-OMD were detennined by HPLC using 

. . . _ , 50 an electrochemical detector. The compounds were sep- 

The in vxtro Jf^ty <>f COMT was detennined in arated in a 4.6 mm* 150 mm Ultrasphere ODS column 
elated from the bramand liver of in an eluent contaiiiing 4% acetonitrile, ai M phos- 
fe^e Ham WIST rats weight ca. 100 g. The rats were phate buffer, 20 mM citric acid, a 15 mM EDTA, 2mM 
^ 2 y ^° U 2* . were , ranovcd octylsulphonic acid and 0.2% tetrahy dropholan, pH 

and stored at -80 C untfl determination of enzyme 55 2.8. The flow rate was 2 rnl/niin. The decttochernical 
aC fjy ity * , , , detector was set to +0.8 V against an Ag/AgQ elec- 

The enzyme preparation was prepared by homoge- trode. The concentrations of the test compounds were 
mzmg the tissues m 10 mM phosphate buffer, P H 7.4, determined by comparing the heights of thepeaks with 
(1:10 weight g/ml) which contained 0J mM dithio- that of the internal standard. The ratio was used to 
tieitoi The homogenate was centrifuged 15000 x O for 60 calculate the serum concentrations of levodopa and 
20 rnm. The supernatant was recentrifuged 100000 x G 3-OMD in control rats and those given COMT inhibi- 
tor 60 mm. All procedures were done at -f-4* C The tor. 
supernatant of the last centrifugation (100000 x G) was 

used to determine the activity of soluble COMT en- Results 
Zy ? e l . . ^ 63 The best COMT inhibitors according to the invention 

? 0f IC3 ° was by measuring were more than thousand times more potent in vitro 

the COMT activity in several drug concentrations of than the most potent known reference compound li- 
the reaction mixture which contained the enzyme prep- 0521 (Table I). Also the orally administered COMT 
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motors were shown to inhibit the formation of serum pounds according to the invention are COMT specific 
3-OMD significantly more than U-0521 (Table II). The and they do not significantly penetrate the bloo<H>ram 
reference compound U-0521 furthermore penetrated barrier, 
the blood-brain barrier and inhibited the thyrosine hy- 
droxylase activity thereby blocking the biosynthesis of Results in vitro 
vitally important catecholamines. In contrast the com- 

• TABLE 1 




Example 
co in pound K.| 



COMT-INHIBrnON 
IN-BRAIN TISSUE 
gCS0(iiM) 



79 H 



8 H 



6 H 



110 H 
109 H 



130 



B 
H 



CHrfCHzhC 



5-NOa 




CH=»CH 



n 

o- 



OCH 3 



5-NOi 



CH=*C C— CHj 

I n 

CH 3 O 



5-N02 N02 
5-NOi O 



C—CHj 



3-NQ3 NOj 



12 



12 
16 



3 


H 


R 


SWj 


CH«C 

\ 

CN 


20 












27 


H 


R 


5-NQj 


CHj 

CH 2 CH3CH3CHiCON-CHiC=CH 


20 


16 


H 


H 


5-NOj 


CH=C CH— CH 3 

CHj OH 


23 


111 


K 


H 


5-N02 


O 
II 

-C-H 


24 


113 
112 


H 
H 


H 
H 


5-NOj 
5-N02 


-a 

— CN 


25 
30 


28 


H 


H 


5-NOj 


CHjCHiCHjCHjCONH-/ S-i ) 


27 



13 
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TABLE 1 -continued 



14 



compound R) 



COMT-INHIBrnON 
IN BRAIN TISSUE 
aC50(nM) 



26 



3 
128 



127 



5-NOi 



<=Hj 



CH^jCHaCHaCONH— CH 



\ 



CHj 



O 

|| 

CH3CH2C 



CHjCHiC 



5-NO3 CH«CH— COOH 
5-NOj NO3 

'5-NOa 75 





CHr-c 


CHj— C 


24 
109 


H 
H 


H 
H 


131 


0 
fl 

(CHihC-C 


H 






41 


H 


H 


54 


H 


H 




CH3CO 


CH3CO 



5-NOi CH^CHiCHiCHjCOOH 
3-NQ2 — H 

5- NQi NO3 

6- NO2 CH 2 CHaCH2CH 2 COOH 
3-a 

CONH- 

\ V 



U-0521 H 



3-H 



33 



37 

60 



90 
140 



380 
400 



750 



6000 



COCH 



\ 



CHj 



TABLE 2 



In vivo remits 



3-OMD ooncentntioa 
56 of control 



Oral dose 



Compound 



lb 



5b 



50 



3 mg/kg 


FwmpTfi 110 


-97 


-80 


4J mg/kg 


Piawtpjft 127" 


-67 


-76 


4.7 mg/kg 


prompt 128 


-70 


-77 


4J mg/kg 


Example 131 


-92 


-S3 


4.1 mg/kg 


H»iimr)1ft 130 


-98 


-92 


30 mg/kg 


Example 19 


-99 


-76 


30 mg/kg 


FmnriTr 111 


-100 


-65 


30 mg/kg 




-96 


-19 


30 mg/kg 


Example 6 


-84 


-49 


30 mg/kg 


Example 11 


-63 


-26 


30 mg/kg 


Px**nr?^ 8 


-58 


-34 


100 mg/kg 


Example 24 


- -86 


-41 


100 mg/kg 


U-0521 


-34 


-14 



The results indicate that the compounds according to 
the invention are even more than thousand times more 
potent in vitro (Table 1) than the reference coumpound 
(U-0521). The orally administered new compounds 
inhibit COMT also in vivo significantly better than the 
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reference compound, which is reflected as decreased 
serum 3-OMD concentration (Table 2). The reference 
compound U-0521 furthermore penetrates the blood- 
brain barrier and nonspecificafly inhibits thyrosine hy- 
droxylase which is essential for the biosynthesis of cate- 
cholamines. 

FIG. 1 shows the 3-OMD serum concentrations for 
the new compound (eg. according to example 5) and 
for the control compound which does not contain 
COMT inhibitor. The experimental design is the same 
as for the in vivo experiments above. FIG. 2 shows the 
tevodopa serum concentrations after the same treat- 
ments. These figures show that the compounds accord- 
ing to the invention increase the bioavailability of levo- 
dopa and decrease the level of the harmful metabolite 
3-OMD. The change observed in serum is reflected in 
the brain concentrations of 3-OMD and levodopa. 

Specificity of COMT inhibition 

The new compounds are specifically comt inhibitors 
and not inhibitors of other essential enzymes. This was 
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shown in in vitro experiments which were performed as 
described above. 



16 

EXAMPLE 4 



Compound 


COMT 


TH 


DBH 


DDC 


MAO-A 


MAO-B 


Example S7 


3 


3&000 


> saooo 


> saooo 


>saooo 


> saooo 


Example 11 


3 


18.000 


> saooo 


> saooo 


> saooo 


> saooo 


Example f 


6 


21.000 


> saooo 


> saooo 


> saooo 


>5O000 


Example 6 


1? 


50000 


> saooo 


> saooo 


>5O000 


>SOjG0O 


Example 110 


12 


14^000 


>5aooo 


> saooo 


> saooo 


>5O000 


Example 19 


16 


17.500 


> saooo 


> saooo 


> saooo 


>SOJ300 


Example S 


20 


21.000 


> saooo 


> saooo 


>saooo 


>50jOOO 


Fmmplc 111 


24 


saooo 


> saooo 


> saooo 


> saooo 


>5oax> 


U-052! 


6000 


K000 


> 50000 


> saooo 


> saooo 


>5QJ0CO 



TH «Tayrosine hydroxylase, DBH =Dopamine-£- 
hydroxylase MAO-A and -B=» Monoamine oxidase-A 20 
and -B. 

The COMT inhibitors according to the invention ate 
extremely specific. They inhibit COMT effectively at 
low concentrations, while inhibition of other enzymes 
involved in the metabolism of catecholamines requires a 23 
1000-10000 times higher concentration. The difference 
between the inhibition of TH and COMT in the refer- 
ence compound U-G521 is only 4-fold. 

IC50 is the concentration which inhibits 50% of the 
enzyme activity. 30 

Toxicity 

The new COMT inhibitors are non-toxic. For in- 
stance, the LD50 of 3-(3,4-dmyo>oxy-5-m^rophenyl)-l- 
(3A5-trimethoxyphenyI)prop-2-en-l-one (Example 11) 35 
given as an oral suspension to rats, was over 2500 
mg/kg. 

EXAMPLE 1 

3-Nitro-5-{2-<4^)yridyI)vinyI]catechoI 40 

A solution containing 2.0 g (0.011 mole) of 3,4-dihy- 
droxy-5-nitrobenzaldehyde and 233 g (0,024 mole) of 
4-picoline in 9.0 ml of acetic anhydride was reflmced for 
1 L About 15 ml of isopropanol was then added and the 
solution was coaled to 0* C where upon the diaceryi- 45 
derivative of the desired product crystallized. After 
filtration the product was suspended in 100 ml of OJ N 
hydrochloric acid and refluxed for 1.5 h. After cooling 
the precipitate was filtered, washed with water and 
acetone and dried. Yield 1.89 g (67%), m.p. above 350* *> 
C 

EXAMPLE 2 

3-Nitro-5-[2-(4HrumdyI)vmyl](»techol 

The same procedure described in Example 1 was 
repeated using 2.0 g (0.011 mole) of 3,4-dmydroxy-5. 
nitrobenzaldehyde and 3.44 g (0.024 mole) of.4-quinal- 
dine. Yield 1.7 g (50%). m.p. 250* C, (decomp.). 

EXAMPLE 3 
4-Hydrcay-3-methoxy-5HArocinnnTnic acid 



33 



60 



A solution of 1.0 g of 5-nitrovanillin and 4.0 g of 
malomc acid in 10 ml of pyridine was heated for 50 h at 
80* C The reaction mixture was diluted with water, 65 
acidified with hydrochloric acid, filtered, washed with 
water and dried. Yield 0.44 g (36%). The *H-NMR 
spectrum was in accordance with the structure alleged. 



3,4-Dwydroxy-5,ea-dinitra 

A solution containing 3.66 g (0.02 mole) of 3,4-dihy- 
droxy- S-nhjobenzaldehyde, 3.66 g (0.06 mole) of nitro- 
methane and 3.31 g of ammonium acetate in 10 ml of 
abs. etfaanol was refluxed for 6 h. Water was added to 
the reaction mixture. The mixture was acidified with 
hydrochloric add and extracted with methylene chlo- 
ride. The methylene chloride extract was washed with 
water and the solvent was evaporated in vacuo. The 
residue was crystallized from isopropanol, yield 1.9 g 
(40%), m.p. 258*-260* C 

EXAMPLE 5 

3,4-Dmya^xy-5-mtn>^ l co^cyanostyrenc 

The same procedure described in -Example 4 was 
repeated using 3.0 g of 3,4-dihydroxy-5-nitrobenzalde- 
hyde and 3.0 g of malonodmitrfle. The product was 
crystallized from methanol- water, yield 1.9 g (50%), 
m.p. 205*-209* G 

EXAMPLE 6 

4^^Dmydroxy-5-nitrophenyI)-3-methylbut-3-en- 
2-one 

A solution containing 0.5 g of 3,4-dihydroxy-5- 
nitrobenzaldehyde in 2.0 ml of butanone was saturated 
with gaseous hydrogen chloride. After standing over 
night ether was added to the solution and it was filtered. 
The product was crystallized from isopropanol, yield 
0.2 g (30%X m-p. 139M41* C 

EXAMPLE 7 

3-(3,4-Dmydroxy-5-nitrobenzyhde^ 

A solution contaimng 1.83 g of 3,4-dihydroxy-5- 
nitrobenzaldchyde and LOO g of 2,4-pentanedione in 10 
ml of tetrahydrofuran was saturated with gaseous hy- 
drogen chloride. After standing over night at 5* C the 
product was filtered and washed with ether. Yield L2 g 
(50%), m.p. 175M78* C 

EXAMPLES 

3^3,4-Dmydioxy-5-m^phenyI)-l-phenylprop-2-cn- 
l-o ae 

A solution containing 0.55 g of 3,4-dihydroxy-S- 
nitrobenzaldehyde and 0.36 g of acetophenone in 10 ml 
of methanol was saturated with gaseous hydrogen chlo- 
ride. After standing over night at 5* C the product was 
filtered and washed with methanol Yield 0.3£g (68%), 
nup. 192M95* C 
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EXAMPLE 9 EXAMPLE 16 
3<3^Dmydroxy-5-nitrophenyI> 1 -{4-methoxyphenyl> 4^,4-Dihydxoxy-5-nit^ophenyI>3-^letfaylbu^^^n-2-ol 
prop-2-en-I-one j g g of ^ product obtained k Example 6 ^ ^ 
The procedure described in Example 8 was repeated solved in 20 ml of IN NaOH-soiution and 4.0 g of so- 
using 1.8 g of 3,4-KlihyaxoJcy-5-nitroben2aldehyde and dxum borohydride in small amount of water was added. 
U g of 4'-methoxyacetophenone in 20 ml of tetrahy- The mixture was stirred over night at room tempera- 
drofuran. Yield 1.88 g (60 tap. 22T-228' C ture, acidified with hydrochloric acid and extracted 

crv a furor tr in 10 cthez ' Tiv£ solvent waa evaporated in vacuo and 

"AM"-** 10 the residue purified in a silica gel column by using tol- 

3- uene-acetic acid dioxane (18:1:1). The product was 

(3 t 4-Dmya^oay-5-nitrophenyI> 1^3,4-dimethoxy- crystallized from dichloromethane petroleum ether. 

phenyI)prop-2-cn-l-oue Ykld 0.80 g (44%), mp. 102M04* C. 

The procedure described in Example 8 was repeated 15 EXAMPLE 17 

18 g of 3\4'-duncthoxyacetophenone in 20 ml of metha- J J 

nol. Yield 1.7 g (50%). m.p.206 , -208 , C 

The procedure described in Example 9 was repeated 
EXAMPLE U 20 using 1.83 g of 3,4^y(toxy-5-nitrobenzaldehyde and 

3<3/^Dmydroxy-5-m^rc?henyr>l^^ J- 72 S of 8-ketononanoic acid. Yield 1.85 g (55%), yel- 

phenyI)-prop-2-eo-l-one *w viscous ofl. 

!Tie procedure described in Example 8 was repeated . EXAMPLE 18 

using a55 g of 3^ 25 4^HydroxyO'-memoxy-5'^acetophen OT ie 

0.63 g of 3 ,4 ,5 -trimethoxyacetophenone Yield 0.50 g 

(44%), m p 213*-216* C ^° a s 0 ^ 011 containing 40 ml of nitric acid (d-1.41) 

and 40 ml of water was gradually added while cooling 
EXAMPLE 12 (below V C.) and stirring 25.0 g of 4'-hydroxy.3'- 

^D^droxy-^p^^dn^^ 30 ^^^^^^^ 



prop-2-en- 1-ono 



add (1:1) and then with water. Yield 24.0 g (75%). The 



The procedure described in Example 8 was repeated IH-NMR-spectrum of the product was in accordance 
using 1.0 g of 3,4-dihydraxy-S-nitrobenzaldehyde and with the structure alleged. 



0.74 g of 2 # -hydroxyacetophenone. Yield 02 g (12%), 
m.p, 231 -234 - C 



35 EXAMPLE 19 



EXAMPLE 13 3,4,-Dihydroxy-5'-nitroacetophenone 

AT\;^+i~~,, ^,w«u««„ivi _i, MV f— „ o_ A solution containing 19.9 g of the product obtained 

3^^Diacetoxy-5^trophenyI>l.phenylprop.2^. fa 18 ^IfiOwl of acetic acid and 200 ml of 

" one 40 48% hydrobromic acid was refluxed for 5 h, 500 ml of 

A solution containing 1.0 g of the product obtained in ' a saturated solution of sodium sulfate was added to the 

Example 8 in 5.0 ml of acetic anhydride was refluxed reaction mixture and the same was let stand overnight at 

for 2 h. After cooling the product was filtered and 5* C The solution was extracted with ether. The ether 

washed with ether. Yield 0.73 g (68%), m.p. 183M85* phase was washed with 200 ml of water, dried and the 

C 43 solvent evaporated in vacuo. The residue was crystal* 

r^.a^TT. tA Iked from isopropanol Yield 10.2 g (55 m-p. 155M59' 

EXAMPLE 14 C 

3-(3.4-Dibenzoyioxy'5-nitrophenyI)- t-phenylprop-2- EXAMPLE 20 



of benzoyichloride were dissolved in 5 ml of tetrahy- 



drofuxan. Tetrahydrofuran was distilled off to a great A solution containing 0 J g of the product obtained in 

extent and the residue was refluxed for 2 h. After cool- Example i9 and 0.38 g of 4-dimethylaminobenzaldehyde 

ing ether was added to the mixture and the product was 55 m 5 ml of methanol was saturated with gaseous hydxo- 

futered and triturated with ethylmethyiketone. Yield & 31 chloride. The solution was refluxed for 1 h. After 

0.50 g (29%), m.p. 206'-210* C cooling tie product was filtered and washed with meth- 



EXAMPLE 15 



anoL Yield 0^6 g (70%), decomp. on heating. 
EXAMPLE 21 



3<3-Pivaloyloxy^hydroxy-5-nitrophenyl)-l-phe- 60 . . 

nyl-prop-2-en-I-one 5^4-BenzyloxyO-memoxypheny3>2 f 4-pentadienoic 

1.0 g of the product obtained in Example 8 was dis- ac "* 

solved in 5 ml of tetrahydrofuran, 4.7 ml of pivaloyl To a solution containing 260 g of 4-benzyloxy-3- 

chloride was added and the mixture was refluxed for 16 methoxybenzaldehyde and 200 ml of ethyl crotonate in 

h. The solvent was evaporated in vacuo and the residue 65 1200 ml of N-methylpyrrolidone was gradually added 

was purified in a silicagcl column by using toluene- while stirring and cooling at 0' C 149.6 g of potassium 

acetic acid-dioxane (18:1:1) mixture as an eluent The tert-butoxide. The solution was stirred for 0.5 h after 

product was crystallized from ether, m.p. 148*- 150* C which 200ml of 10 N NaOH-solution was added and 
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stirred for CL5 h more at 0* C The reaction mixture was mine was added and the mixture was Stirred for 1 h at 

added to a mixture of hydrochloric acid and ice. The 20* C Dichloromethane phase was washed with 1 N 

semisolid product was separated and used without pun- hydrochloric add and evaporated in vacuo. The residue 

fication to the next step. wascrystaffized from toluene. Yield 0.44 g (75%), mp. 

EXAMPLE 22 5 113 "-H5' C 

(4-HyaVoxy-3-meihoxyphenyI)pentaiioic acid EXAMPLE 27 

The raw product obtained in Example 21 was dis- N-Methyl 

solved in 500 ml of NJ^-dimcthylformamide and 22 g of (-N-propargyl-5<3,4-dmyd^oxy-5-nitrophenyI)pen- 

10% palladium on charcoal catalyst was added. The 10 tanoic amide 

mixture was hydrogenated at 60' C and normal pres- The procedure described in Example 26 was repeated 

sure until the theoretical amount (3 mole) of hydrogen using 0.5 g of methyl propargylamine instead of iso- 

was consumed. After filtering me solvent was evapo- propylamine. Yield 0.5 g (83%), mp. 133*-135* C 
rated in vacuo to a great extent and the residue was 

dissolved in 11 of dichloromethane and washed whh 2 15 EXAMPLE 28 

15 ^^TJlf 10 ^ was extracted with. 1 of N^UAdainaiityl)^ 

saturated NaHC03-solutioiL After addificatiori of the tanoic amide F 
aqueous phase with hydrochloric acid the product was 

extract&l with 1 1 of dichloromethane. The solvent was . P roccdure described in Example 26 was repeated 

distilled off in vacuo and the semisolid residue (180 g) 20 U g of l-anrinoadamantane instead of isopropyla- 

was used to the next step. m * n& ' Yield U61 g (80%), m.p. 157M60* C. 

EXAMPLE 23 EXAMPLE 29 

5^4-Hydroxy-3-methoxy-5-nitroph^yI)pentanoic add Tetradecyl-5-(3 f 4-dmydro«y-5-dtro^ 

The above product (180 g) was dissolved in 1 1 of 23 The procedure described in Example 26 was repeated 

dichloromethane and 820 ml of i molar HNO3- n ? ng ^ fi °f 1-tetradccanol instead of iaopropyla- 

dichloromethane solution was added gradually while mine. The reaction mixture .was washed with water and 

stirring and cooling (0*-5* C). The solution was stirred mc so3 ^ ent evaporated in vacuo. Yield 0.44 g (50%), 

for 10 mm more at 0* C after which water was added. 30 ""P" 46 *~ 47 * c - 

The organic phase was separated and washed with EXAMPLE 30 
water. The solvent was evaporated in vacuo and the 

semisolid residue was used as such to the next step. Tetiadecyl-5-(3 f 4-diac€toxy-5-iiitro 

EXAMPLE 24- A solution containing 0. 1 g of the product obtained in 

35 Example 29 in 2 ml of acetic anhydride was refluxed for 
5-(3 t 4-Dihydroxy-5"nitrophenyI)pentanoic add 20 min. The solvent was evaporated in vacuo and the 

The above product obtained in Example 23 was dis- residue crystallized from petroleum ether (b.p. 40* C), 
solved in a mixture containing 500 ml of acetic add and ^P' 52# " 54# 
500 ml of 48% hydrobromic acid and refluxed for 4 h. EXAMPLE 31 

1 1 of saturated NajSO^olution was added to the reac- <0 ^ 

tion mixture and the solution was allowed to stand over Teti^ecyl-5^4-hydroxy-3-pivaIoylc)xy-5-dtrophenyl) 
night at 5* C The product crystallized was filtered and pentanoate 
washed with 50% acetic add. This product was recrys- The procedure described m Example 30 was repeated 
taHked from ethyl acetate. Yield 32 g (16%), m.p. using 2 ml of pivaloyl chloride instead of acetic anhy- 
135*- 138* C 45 aride. The product was a viscous ofl. 

EXAMPLE 25 EXAMPLE 32 

1 -Benzyl^5<3,4^ydroxy-5-nto 5^^Diinethoxy-5^1orophenyl>2^pen^ 

piperazine hydrochloride add 

50 

A solution containing 3.0 g of the product obtained in To a solution containing KM) g of 3,4-dimethoxy-5- 

Example 24 in 18 ml of thionyl chloride was refluxed chlorobenzaldehyde and 8J ml of ethyl cxotonate in 65 

for 10 min. The excess of thionyl chloride was evapo- ml of N-methylpyrrolidone 6.7 g of potassium tert- 

rated in vacuo and the acid chloride formed was dis- butoxide was added with stirring. The solution was 

solved in 20 ml of dichloromethane. To this solution 2.1 J5 stirred for 0.5 h more at 20* C and the solution was 

g of 1-benzylpiperazine in 20 ml of dichloromethane poured then to a mixture of ice and hydrochloric add 

was added with stirring and stirred for 0.5 h more, and extracted with ether. The ether extract was washed 

Ether was added to the reaction mixture and the crys- with water and extracted then with NaHCOs-solution. 

tals were filtered. Yidd 3.55 g (73%), m.p. 85*-89* C The aqueous phase was acidified with hydrochloric 

cya fcyfUT r: or <n ^d and the semisolid product was separated and 

EXAM?LE 26 60 washed with water. Yield 7.3 g (55%). 
N-Isopropyl-5^,4-dihydroxy-5^trophenyI)pentanoic 

EXAMPLE 33 

A solution containing 0.5 g of the product obtained in 5-0,4-Dimethoxy-5-chlorophenyI)pentanoic add 

Example 24 in ZS ml of thionyl chloride was refluxed 65 A solution containing 6.2 g of the above product 

for 10 min. The excess of thionyl chloride was evapo- obtained in Example 32 was dissolved in a mixture of 30 

rated in vacuo and the residue dissolved in 25 ml of ml of acetic add and 3 ml of cone hydrochloric acid, 

dichloromethane. To this solution 0.47 g of isopropyla- Palladium on charcoal catalyst (10% Pd) was added 
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and the mixture was hydrogenated at normal pressure 

and room temperature. After Alteration the solvents EXAMPLE 39 

were evaporated in vacuo. Yield 3.2 g (55%), a viscous "5<3,4.DlmethoxyphenyI)pentanoic acid 

OIL 

^ A mixture containing 37.6 g of the product obtained 

EXAMPLE 34 in Example 38 and 64 g of zinc turnings (treated with a 

5-(3,4-Dihydroxy-5-chlorophenyI)pentanoic acid solution of HgClz). 55 ml of toluene and 220 ml of cone. 

A , . ..--i.., hydrochloric acid was refluxed for 1 h. Toluene phase 

A nbum containing 3a g of : ±e above product m 8 was xpanted mi ^porated in vacuo. The residue 

™ J IT ZT\^ d }° ~ °.J , h ^r«mc aad was Jy SiaS]i2XlS from toluene-petroleum ether, yield 

was reflaxed for 3 h. A saturated solution of NaiSO* in 1U \i£ * A 7^ > *^ • * 

water was added to the reaction mixture. The crystal- ° 
lized product was filtered, washed with water and re- EXAMPLE 40 

crystallized from toluene, m.p. 99'- 101' C </lj)n . , ^ . « . 

5-<3,4-Dtmethoxy-o-mtrophcnyI)peiitanoic acid 

EXAMPLE 35 15 15.0 g of product described in Example 39 was gradu- 

5^,4-Dmieihoxy-6<lJorcphenyO-2,4-pentadie^ ally added to 75 ml of nitric acid (d-1.41) at 20* C The 

acid mixture was stirred for 20 min more. Ice-water was 

To a solution containing 10.0 g 3,4 dimethoxy^h f° lrstica was «tracted with dichlorometh- 

cWorobenzaldehyde and 8 ml of ethyl crotonate in 60 20 J* 1 ? ^l** w ev ^PP rated m vac *° yielding 14.0 

ml of N-metfaylpyrrolidone 6.0 g of potassium ten.- S (79%) of the desired Jsroduct 

butoxide was added while stirring. The solution was EXAMPLE 41 
stirred for 0.5 h more at 2D* C and poured then to a 

mixture of ice and hydrochloric acid. The solution was 5^/^Dmydxoxy-6^nitrophenyl)pentanoic acid 

extracted with ether. The ether solution was washed 25 A solution containing 4X0 g of the product obtained 

with water and extracted with 2.5 N NaOH-solution. in Example 40 in 100 ml of acetic acid and 150 ml of 

The aqueous phase was acidified with hydrochloric 43% hydrobromic add was reflexed for 10 h. 1 I of 

acid and the semisolid product was separated. Yield saturated NaiSCVsolution was added to the reaction 

10.8 g (81%). mixture and extracted with ether. The solvent was 

EXAMPLE 36 30 evaporated in vacuo and the residue crystallized from 

< a T-in. -j £ t.i 1. ix 1 a j. 1 ethyl acetate-petroleum ether. Yield 7.9 g (19%), m.p. 

5-(3ADihydroxy-6<lilorophmyl>2,4-pentadieiioic 111M14* C 
acid 

To a solution containing 0.54 g of the product ob- EXAMPLE 42 

tamed in Example 35 in 6 ml dichloromethane 6 ml of 1 33 3-(3 l 4-Dime$yloxy-5-mtropheny r )-l-phenylprop-2-en- 

molar boron tribromide-dichloromethane solution was 1-one 

added and stirred for 24 h at 20* C The solvent was * , . - , . „ , . 

sT^lL^r ~i 1 i/Z. JZJm—T \i A xdvtan containing Z0 g of product described in 

evaporated m vacuo and 2 N hydrochlonc acid was R , 2 ^ 5 mlof mesyl chloride in 20 ml of N~ 

added to the residue. The product was filtered and ~Ty TT \~ y : , ri V * ,™«tJ a ^ 

washed with water. RecrystaS^tion from isopropanol- 40 methylpyrrolidone was heated for 1 J h at 100* C After 

water yielded 0.22 g (46%) of the product des£edCm.p. £ dcd waa ' «■ 

203—206* C tracted with ether. The solvent was evaporated in 

vacuo and the residue was crystallized from 1 -propanol. 
EXAMPLE 37 Yield 0.14 g, m.p. 181M84* C 

3-(3,4-Dmytoxy-5-^nitrophenyl>K4-methylphenyI)- 45 EXAMPLE 43 
prop*2-en— 1 -one 

M Af% N-(l-Adainanryl>3 f 4-d^ace4oxy-5-nitrobenzamide 
A solution containing 5.49 g of 3 f 4-dmydroxy-5- 

nitrobenzaldehyde and 5 J7 g of 4 / -methylacetophcnone . A solution containing 0.85 g of 3,4-diacetoxy-5- 

in 50 ml of tetrahydrofuran was added a catalytic , nitrobenzoic add and 0-32 ml of thionyl chloride and a 

amount of gaseous hydrogen chloride and refluxed for catalytic amount of N,N-dmethylforniamide in 10 ml of 

4.5 h. The solvent was evaporated in vacuo and the toluene was heated for 1 h at 80* C The solvent was 

residue crystallized from ether-petroleum-ether, yield evaporated in vacuo and the residue was dissolved in 5 

1.85 g (21%), m.p. 184*- 186" C ml of dichloromethane and added to a mixture contain- 

_ ing 0.56 g of 1-aminoadamantane hydrochloride and 

EXAMPLE 38 53 0 g4 ^ of triethylamine in 10 ml of dichloromethane 

5*(3 r 4-DunethoxyphenyI)-5-ketopentanoic acid and stirred for 15 min at 0* C and then 15 min at 20* C 

A solution containing 36 g of veratrole and 30 g glu- *™ «Med «° reaction inixture and dichloro- 

taric anhydride in 120 ml of nitrobenzene was gradually m ^ e ***** was separated. The solvent was evapo- 

added while stirring and cooling at 0* C to a mixture of 60 ratedm vacuo ****** y eUow oU U « < l00% )* 

72 g of anhydrous alurninium chloride and 240 ml of EXAMPLE 44 

nitrobenzene. The mixture was stirred for 1 h at 0* C. A , „ , m ,„ , „ . , 

and then for 18 h at 20* C Ice and hydrochloric acid N-(l-Adamantyl)-3 f 4Himycux)xy.5.mtrc)ber^de 

were added to the reaction mixture. Nitrobenzene layer A solution containing 1 .2 g of the product obtained in 
was separated and to this ethyl acetate was added 65 Example 43 and a catalytic amount of sulfuric acid in 10 
whereupon the product crystallized. After filtering the ml of methanol was refluxed for 3 h. 20 ml of water was 
crystals were washed with ethyl acetate. Yield 42 3 g added and on cooling 0.85 g (89.5%) of the desired 
(64%). product was crystallized, m.p. 20T614 208* C 
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EXAMPLE 45 YieId 0,8 * C 40 ^)* viscous oiL The l H-NMR-$pectrum 

. - , «_ , ^ , . was in accordance with the alleged structure. 

4^dohexylcarbonyl-l-(3 l 4-diacetoxy-5-mtroben- 

zoyOpiperidine EXAMPLE 53 

The procedure described in Example 43 was repeated 5 N^l-AdainantyI>3,4-diacetoxy-5^oroben2amide 

^^Ll ° f fy^^^^PjP^ «* 0-38 a? g of 3,4^^0X^5^^^ acid was con- 
mi .2, Mmdw ^instead of l-ammoadaman^e hydro- vert ed to the corresponding acid chloride and the pro- 
chloride and tnethylamme respectively. Yield L2 g -^„^ ^~ju~j * £ f ^ . , 

(87%), a viscous yeHow oiL 5 cedure described in Example 43 was repeated. Yield t.O 

' J 10 5 (95%), a viscous oil. 



EXAMPLE 46 



EXAMPLE 54 



4-CydohexylcarbonyI- l^,4-dihydraxy-5-citroben- _ t / _ A . 

zoyQpiperidine NKl-Aaamantyl>3 > 4-<lihydroxy-5H^oroben2anude 

The procedure described in Example 44 was repeated 1S ^ product of Example 53 was deacetylated like 
using 1 .2 g of the product obtained in Example 45. Yield described m Example 44. Yield 0.6 g (78%), m.p. 
0.5 g (50%), m.p. 155M65* C 24T-247* C 

EXAMPLE 47 EXAMPLE 55 

N-Benzyl-3i4^iacfttory»5-rurroberAzanride ^ NKl-Adamantyl>3,4^dohexyEdenedioxy-6- 
0.75 g of 3,4-dlacetoxy-^nitrobenzoic acid was con- chlorobenzamide 
verted to the corresponding add chloride as described 0*8 g of 3,4-cydoriexylMeAediojry^-chlorobenzoic 
in Example 43. It was dissolved in 5 ml of dichloro- acid was converted to the corresponding add chloride 
mrthaiie and added to a solution contaimg 0l27 ml of and the procedure described in Example 43 was re* 
benzylamine and 0l5 ml of 2,64utidine in 7 ml of dichlo- 25 peated. Yield 1.0 g (83%), viscous oiL 

romethane, Yield 0.95 g {96%% a viscous oiL 

EXAMPLE 56 

EXAMPLE ^ r> 7 -( 1 - Aoani^tyI)-3,4H3ihyajc*y-^^ 

N-Be3izyl-3 t 4-dihydroxy-5-nrtroberizamide . n ^ - , _ ^ . . _ , , e 

« 1-0 g of the product obtained m Example 55 was 
The procedure described in Example 44 was repeated treated with methanesulfonic acid in formic add as 
using 0.95 g of the product obtained in Example 47. described in Example 50. Yield 0.65 g (81%) f m.p. 
Yield 05 g (68%), mp. 185M89* C 225*-230* C 

EXAMPLE 49 EXAMPLE 57 

N^Adamial^^ 35 NKl-Adarnantyl>3,4-di^^ 

- . ... , . , . . . ., 0.6 g of 3,4-<Jjacetoxy-5-cyanoben20ic add was con- - 
2 g ot a^doh^luienedi^-e-mtrob™ ^! vertcd to ^ corresponding acid chloride and the pro- 
was converted to the corresponding ; arid chloride as cedm described b Example 43 was repeated. Yield 
described In Example 43. It was added to a solution 40 0.75 g (88%), viscous oil 
containing 1.1 g of l- qT rp p'^*"" 1 "^ **™^ and 1.1 ml of 

triethylarnfne in 15 ml of dichloromethane. Yield 2.9 g EXAMPLE 58 

(98%), a visCOUS OiL N^l»AHaTTiarityl)-^ f ^^*TiyHTOTTy.^-ffyannhmT«TniH^ 

EXAMPLE 50 45 0.75 g of the above product was deacetylated as de- 

NKl-AdamantyI)-3 f .4-dmydrc^-^^ scribed in Example 44. Yield 0.5 g (89%), m.p, 

253* 255* C 

A solution containing 0.5 g of the product obtained in 
Example 49 and 0.09 ml of methanesulfonic add in 8 ml EXAMPLE 59 

of 98% formic ad d was for 15 mfa at 60* C The 

solvent was evaporated in vacuo and water was added 50 l-Buryl-3 l 4^yG^xy-5-cyartfbenzoate 
to the residue. Yield 0.35 g (88%), m-p. 250*-255* C A solution cxmtaining 0.5 g of 3,4-dihydraxy-5- 

EyaMPLE 51 cyanobenzoic add in 10 ml of 1-butanol was saturated 

with gaseous hydrogen chloride at 0* C The solution 
N^4-MorpriolmoethyI)-3 l 4K^clohexylidenedioxy^iii- was then heated for 3 h at 100* C The solvent was 
trobenzamide 55 evaporated in vacuo and dichloromethane was added to 

2.0 g of 3,4-<^ohexylidenedioxy-6-ru^iobenzoic ^ residue. The formed crystals were filtered. Yield 
add was converted into the corresponding »«d chlo- 1 0- 19 g (30%), m.p. 135*-140* C 
ride like described in Examples 43. It was added to a EXAMPLE 60 

solution containing 0.9 ml of 4-(2-ammoethyl)morpho- — 

line and 1.1 ml of triethylamine in 15 ml of dichloro- ^G-Methylpiperidyl>3,4-dimethoxy-6<yanopro- 
m ethane. Yield 2.5 g (89%), a viscous oiL pionanflide 

EXAMPLE 52 A mixture containing 2.68 g of c*-chloro-3,4-dime- 

yj/A_\jt t, v thoxy-6<^anopropiorianilide l L5 g of 2-methylpiperi- 

♦i. n •» a *u a a u s i « XA & of CaO and a catalytic amount of potassium 

ethyl)0 ( 4^ydroxy^mtrobenzanude hydromesylate Iodide in 15 ml of toluene was healed for 18 bat 100' C 
The procedure described in Example 50 was repeated The solution was filtered, washed with water and evap- 
using 1.95 g of the product obtained in Example 51. orated in vacuo. The residue was treated with'.petro- 
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25 26 
leum ether and filtered Yield 2.79 g (84%), m.p. Ice-water was added and the product was filtered. Yield 
126M27* C 0.5 g (87%), m.p. 160M65* C 

EXAMPLE 61 EXAMPLE 68 

a^l-Adamantylamiiio^ 5 N-Methyl.N-propargyl-3,4-cyclohexylidenedioxy-6ni- 

pionanllide trobenzamide 

A mixture containing 3.0 g of <u-chlon>3,4-dime- 0.5 g 0 f 3 t 4-cyc!ohexylidencdioxy-6^iiitrobciuoic 

thoxy-6cyanopropionanilide, 2.3 g of l-aminoadaman- acid was converted to the corresponding acid chloride 

tane hydrochloride, .4.6 g of potassium carbonate and a and added to a solution containing 0.12 g methylpropar- 

catalytic amount of potassium iodide in 15 ml of toluene gylamine and 0.18 g of triethylamine in 20 ml of dichlo- 

was heated while stirring for 6 h at 100* C The solution romcthane. Yield 0 J g (50%), m-p. 50*-55* C 
was filtered and the solvent evaporated in vacua water 

was added to the residue and the product was filtered EXAMPLE 69 
Yield 3.4 g (74%), mp. 137M40* C w lK3,4-Dimefrojcy^m>obex^^ 

EXAMPLE 62 nyl Pfc«ri<*»e 

cyclohexyicarbonylpipendme in Example 43. Huldded to aTli «S| 

a5 g of 3,4-cyclohe^Ktaemoxy-6-iu^ 

add was converted to the corresponding acid chloride triethylamine in 300 ml of dichloromethane. Yield 16.4 

as described in Example 43. It was added to a solution g (90%), m.p. 120M25* C 

containing 0.35 g of 4<yclohexylcarbonylpiperidine . 

and 0.2 g of triethylamine in 30 ml of dichloromethane. EXAMPLE 70 

Yield 0.7 g (85%), m.p. 270' C 25 1<3 ( 4-Dfcydroxy^m^be^ 

EXAMPLE 63 nyl^iperidine 

\^D^ydro^^ba^iy4^ohexyh^r- . ^f 0 ? ™^£™^*? «bove compound 

' bonylpiperic4e ^ f? Tnn^ii ~^S5 2 ^j W i? S ovcr 

* v F night at 20* C Water was added and the product was 

0.48 g of the above product was treated with meth- *° filtered Yield 0.5 g (67%), m.p. 240* C 

anesulfonic add in formic acid as described in Example 

50. Yield 0.3 g (75%), m.p. 240* C EXAMPLE 71 

EXAMPLE 64 C^dohexyl^H3 > 4-dmiethoxy-^nitroben2X3yl)- 

. piperidyQcarbinol 

K3.4^dotey^^ 2.03 g of the product obtained in Example 69 was 

pmenayypraenoine reduced with sodium borohydride as described in Ex- 

The procedure described in Example 62 was repeated cample 65. Yield 1.89 g (93%), m-p. 145M50* C 
using 0.3 g of 4-{l-piperidyI)piperidine instead of 4- 

cyclohe^lcaxbonylpiperidine. Yield 0.57 g (74%), m.p. 40 EXAMPLE 72 

200* C 3K3-EmoxycarbOTylmethylcarbamoyloxy'^-hydroxy- 

FVAVTPT.E 65 5-nitrophenyl)- 1 -phenylprop-2-en- lone 

zoyl)pipendyi]carbmol 45 plft g fa w ^ ^ tetTdhy6iaftSraR ^ ^ solution was 

To a solution containing 0.5 g of the product obtained stirred for 3 days at 20" C The solvent was evaporated 
in Example 62 and 1.1 ml of IN NaOH in 20 ml of in reduced pressure and the raw product was purified in 
methanol 0.1 g of sodium borohydride was added at a silica gel column using toluene-dioxane-acetic acid 
room temperature. The solution was acidified with (8:1:1) as an eluent Crystallization from acetone- 
acetic add and extracted with dichloromethane. The 50 petroleum ether yielded 0.13 g (17%) of the desired 
solvent was removed in reduced pressure and the resi- product h^™*?, m.p 155M58* C 
due treated with petroleum ether. Yield 0.45 g (90%), 

m.p. 155* C. EXAMPLE 73 

EXAMPLE 66 3-(3,4-Methyienedioxy-6-ru ; trophenyI>-l-phenylprop-2- 

55 en- 1 -one 

K3,40^ydioxY^^ m procedurc describcd m Example 8 was repeated 

dme hydromesylate by ^ { 95 g of ^ itropipcronal ^ 2.10 g of 3',4',5'- 

0.3 g of the product obtained in Example 64 was trimethoxyacetophenone in 30 ml of methanol. Yield 
treated with methanesulfonic acid in formic acid as ^ 0.88 (24%), mp. 157*- 159* C 
described in Example 50. Yield 0.26 g (84%), m.p. 290* 

q EXAMPLE 74 

™ A wt3t js k-7 3K4-Hydroxy-3-methoxy-5-mtrophenyl)-H3,4 l 5-trime- 
tAAMrLfc 0/ moxyphenyOprop-2-en-l-one 
H3,4-Diacetoxy^mtrobem2oyl)^yclohe^^ w ^ procedure described m Example 8 was repeated 
Donyiprpenomc by using ^ Q g Qf ^hydroxyO-methoxy-S-nitrobenzalde- 

0.5 g of the product obtained in Example 63 was hyde and 2.1 g of 3' f 4',5 -trimethoxyacetophenone. 
heated in 10 ml of acetic anhydride for 1 h at 40* C. Yield 2.2 g (57%), m.p. 123*-125* C 
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3-(3,4-Dfrydroxy-5-nitrophenyl)- l-(2-carboxyphenyI)- 
prop-2-en-l-one 

The procedure described in Example 8 was repeated 
using 1.83 g of 3,4-dihydroxy-5-nitrobenxaIdehyde and 

1.64 g of 2'-carboxyacetopheuone. Yield 0.36 g (1 1%), 
mp. 178-180* C 

EXAMPLE 76 

3^,4-Dihydroxy-5-iiitrophenyl)-l-(4-nitrophenyI)- 
prop-2-en-l-one 

The procedure described In Example 8 was repeated 
using 1.83 g of 3»4-dihydroxy-5-iutrobenzaldehyde and 

1.65 g of 4'-mtroacetophettone. Yield 1.25 g (38%), m.p. 
- 255 f -256* G 

EXAMPLE 77 

3^-methoxy^hy droxy-5-trifluoromethylphenyi> 1 - 
p t 4 r 5-trirnethoxyphenyl)prop-2-en-l-one 

The procedure described in Example 8 was repeated 
using 2-2 g of 3-methoxy-44iydroiy-54rifluc«x)me£fayf- 
benzaldehyde and 2.1 g of 3'^' 9 5 t -trimethox>ecetophe- 
none Yield 2 6 g (61%), m,p, 190M92* C 

. EXAMPLE 78 

4^,4-Dimethojcy-5-methylsulfonylphcnyI)-3-mctbyl- 
but-3-en-2-one 

The procedure described in Example 8 was repeated 30 
using 2.44 g of 3,4-dunethoxy-5-methyIsulfonyIben- 
zaldehyde and 1.0 g of 2-butanone. Yield 2.0 g (63%), 
viscous oiL 

EXAMPLE 79 35 

2 T 5-Bis^3,4Klihydroxy-5-nitroben2ylidene)cyclopenta- 
none 

The procedure described in Example 8 was repeated 
using 5.0 g of 3,4-dihydroxy-5-nitrobenzaldehyde and 40 
2.0 g of cyclopentanone. Yield 4.4 g (78%), m,p. 300* C 
(decomp.). 

EXAMPLE 80 

l-Phenyl-3^34teazoyloxy-4^yaroxy-5-mtropheayl)- 45 
prop-2-en-l-one 

A solution containing 2.0 g of the product obtained in 
Example 8 and 10.0 g of stearoyl chloride in 10 ml of 
dioxane was stirred and heated for 18 h at 90* C After 
cooling petroleum ether was added and the product was 50 
filtered. RecrystalHzation from dichloromethane- 
petroleum ether yielded 0.64 g (17%) of the desired 
product desired, tap. 112*— 118* C, 

EXAMPLE 81 

Ethyl 2^ano-3^3,4-dihydroxy-5-mtrophenyl)acrylate 

The procedure described in Example 4 was repeated 
using 1.0 g of 3,4-dihydraxy-5-nitrobenzaldchydc, 0.9 g 
of ethyl cyanoacetate and 0.15 g of ammonium acetate 
in 10 ml of ethanoL Yield 0.87 g (57%), m.p. 2Q5 4 -21G* 
C 
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EXAMPLE 82 

Methyl 6J 
3^,4-dfliydroxy-5-nh^benz7Udine)-4-ketopentanoate 

A solution containing 1.83 g of 3,4-dibydroxy-5- 
nitrobenzaldehyde and 1.1 g of levulmic acid in 10 ml of 



methanol was saturated with gaseous hydrogen chlo- 
ride. The mixture was refluxed for 20 h after which 
water was added and the solution was extracted with 
ether. The solvent was evaporated in reduced pressure 
and the residue crystallized from ether-petroleum ether. 
Yield 0.54 g (20%), m.p. 142M50* C 

EXAMPLE 83 
3,4-Dmydroxy-5^troben2ylnmlonitrile 
1.5 g of sodium borohydride was added to a suspen- 
sion containing 3.7 g of the product obtained in Exam- 
ple 5 in 10 ml of water at room te mp er atur e. The solu- 
tion was stirred for 2 h more, acidified with hydrochlo- 
ric acid and extracted with ether. The solvent was evap- 
orated in vacuo and the residue crystallized from me- 
thanol-isopropanoL Yield 1.1 g.(30%), m.p. 2IT-215* 
C. 

EXAMPLE 84 

Ethyl 3,4Hlmydrcay-5-nitrobenzylcyanoacetate 

The procedure described in Exrample 83 was re- 
peated using 2.78 g of the product obtained in Example 
81. Yield 0.98 g (35%), yellow viscous oiL 

EXAMPLE 85 

l-Phenyl-3-(3^cthoxy-4-hydroxy-5-trifluoromethyl- 
pheny l)-prop-2-en- 1 -one 

The procedure described in Example 8 was repeated 
using 1.7 g of 3-methoxy-4-hydroxy-5-trifluoromethyl- 
benzaldehyde and L0 g of acetophenone. Yield 1.1 g 
(45%), m.p. 166M68* C 

EXAMPLE 86 

l-Phenyl-3-0,4-dmydroxy-5-trifluoromethylphenyl> 
prop-2-en-l-oae 

To a solution containing 0.32 g of the above product 
obtained in Example 85 in 10 ml of dichloromethane 3 
ml of 1 molar BBr3-CH2C12 was added. The mixture 
was stirred for 20 min at room temperature, acidified 
with 10 ml 2 N hydrochloric acid and extracted with 
dichloromethane. The solvent was evaporated in re- 
duced pressure and the residue crystallized from ace* 
tonc-dichloTomctbane. Yield 0.07 g (23%), m-p. 
196--201' C 

EXAMPLE 87 

3,4-Dmyc^oxy-5-sulfonainidobenzaldehyde 

A solution containing 1.89 g of 2,3-dmydroxyben- 
xenesulfonamide and 1.4 g of hexamethylenetetramme 
in 20 ml of trifluoroacetic add was refluxed for 2 h. The 
solvent was evaporated in vacuo, water was added to 
the residue and the product was filtered Yield 0.78 g 
(35%). 

EXAMPLE 88 

2-Methoxy-6-trifluoromethylphenol 

A solution containing 160 ml of 1.6 molar butyHi- 
thium in hexane, 300 ml of tetrahydrofuran and 40 ml of 
N.N^hT-tetramethylethylenediamiiie was cooled to 
— 78" C and 43.3 g of 3-trifluoromethyIanisole was 
added with stirring under nitrogen atmosphere. The 
solution was allowed to warm up to room temperature 
and cooled then again to —78* C after which 35 ml of 
trimethyl borate was added. The solution was warmed 
up to 20" C and 50 ml of cone, ammonia solution: was 



» 30 

added. The solvents were evaporated in reduced pres- extracted with dichloromethane. The solvent was evao- 

sure and to the residue 60 ml of 98-100% formic acid orated in vacuo. Yield 0.3 g (68%), a viscous ofl. 
followed with 25 ml of 35% hydrogen peroxide were 

added. The solution was extracted with ether- EXAMPLE 95 

pettoleum ether (1:1). The organic pha.fi iwas separated 5 S^Dihydroxy-S^yanobenzaldehyde 

and the product was extracted with U5 N NaOH-solu- ' . 

tioiL The aqueous phase was acidified with hydrochlo- A solution containing 1.35 g of 2,3-dihydroxyben- 

ric add and the product was extracted in dichlorometh- zonitrile and 1.4 g of h exam ethylene tetramine in 20 ml 

ane. The solvent was removed for the most part in of trifluoroacetic acid was refluxed far U h. Water was 

vacuo after which petroleum ether was added. The 10 added and the product was filtered. Yield 0.9 g (55%), 

crystalline product was filtered, yield 8.5 g (18%), m.p. m.p. 211*-215' C 



51'-53 - C 

EXAMPLE 89 



EXAMPLE 96 



3^,4-Dihyc^xy-5-trifluoromethylphcnyl> 1-phenyl- 
4-Hydrc^.3-methoxy-5-trifluoromethylbenzald^ 13 prop-2^n-l-one 

A solution containing 1.9 g of 2-methoxy-6-tri- The procedure described in Example 8 was repeated 

fuwromethylphenol and 1.4 g of hexamethyienetetra- using Z06' g of 3,4^ydroxy-5.trifluoromemyiben- 

■ mine in 20 ml of trifluoroacetic acid was refluxed for 1 zaldehyde and 1.20 g of acetophenone. Yield 1 19 g 

n, The solvent was removed in reduced pressure, 50 ml 20 (71%), m.p. 196"-210* C 

of 1 N hydrochloric acid was added to the residue and ' 

the solution was extracted with dichloromethane. Most EXAMPLE 97 

f^^^^^f ^k™* 1 * vacuo and petro- 3^Dfcydroxy-5-trifluorc^ 
leum ether was added, whereupon the product crystal- 

lized Yield 0.7 g (32%), m.p. 151M52* C. 25 A solutfon containing 2^ g of 4-hydroxy-3-methoxy- 

w vtdt «D o 5-trifluoromethylbenzaldehyde in 65 ml of 1 molar 

EXAMPLE 90 BBrj in dichloromethane was stirred for 2 h at room 

3,4-Dimethoxy-5-cyanobcnzaldehydc temperature. Hydrochloric acid was added and the 

A mixture containing 15 g of 3 f 4dimethoxy-5- , rt otg!mic ***** se P arated * ^ solvent was ^0 

bromobenzaldehyde and 1.0 g of cuprous cyanide in 3 ratcd ™ vacna Yidd lA S ( 68% )» ^P- W8M9T C 
N-methylpyrrolidone was refluxed for 2 h. Water was EXAMPLE 98 

added and the solution was extracted with dichloro- 
methane. The solvent was evaporated in vacuo. Yield 2-Cyano-3-(3,4KhTiyc^xy-5-nitropheny^ 
1 .55 g (81%), m.p. 109M12*C. 35 a solution coiitainmg 1.3 g of 3,4«iihydroxy-5- 

EXAMPLE 91 nitrobenzaldehyde, 0.73 g of cyanoacetamide and cata- 

„ M _. f ' m lytic amount of piperidine acetate m 40 ml of dry etha- 

3,4-D l hydxoxy-5<yanob e n Z aldehyd e Ml ^ reflnxed over right ^ ^ evapo . 

A solution containing 0.96 g of the above product in rated in vacuo and the residue was recrystallized water- 
15 ml of 1 molar BBrj — CHjCli-solution was stirred for 40 DMF. Yield 0.84 g (48%), m,p. 296 # -298* C 

4 h at room temperature under nitrogen. 15 ml of 1 N 

hydrochloric acid was added and the dichloromethane EXAMPLE 99 

phase was separated. The solvent was evaporated in N,N-Dimethyl-2-cyano-3^,4-^ 
vacuo. Yield 0.61 g (75%), tn.p.210*-2ir C phenyOacrylamide 

EXAMPLE 92 A solution containing 1.83 g of 3,4-dihydroxy-5-nitro- 

l^-Dimethoxy-3-methylsulfonylbenzene benzaidehyde, 12 g of N.NsIimethylcyanoacetamide 

— . . , . . . catalytic amount of piperidine a ce tate in 40 ml of 

^ T7?^ g 5^^^ was n*™** U S (40%), 

oamsole in 50 ml of dichloromethane 3.6 g of 3- 50 ^ 133*-185* C 

chloroperoxybenzoic acid was added with stirring. Stir- 

ring was continued for 18 h more at room temperature. EXAMPLE 100 

30 ml of 1 N NaOH-solution was added, dichlorometh- c , , 

ane phase was separated and the solvent evaporated in W-Diemyl-2^ano-3-(3 4Klihydroxy-5-iutrophenyl- 
vacuo. Tield 4.51 g (91 %), a viscous oiL 55 )acrylamide 

The procedure described in Example 99 was repeated 
using 1.83 g of 3,4-dmyc^xy-5-nitrobenzaldehyde and 
3,4-Dimelhoxy-5-methylsulfonylbenzaldehyde 1.5 g of N^-dicthylcyanoacctamide. Yield Z23 g 

The procedure described in Example. 89 was repeated C 73 ^)' m -P« 153'- 156* C 
using 2.16 g of 2 hexainethylenetetramine. Yield 0.97 g EXAMPLE 101 

(45%), a viscous oiL 

N-Isopropyl-2<yano-3-(3 t 4Kiihydroxy-5-nitrophenyl- 
EXAMPLE 94 )acrylamide 
3.4-Dmydroxy-5-memylstilfonylben2al fi5 procedure described in Example 99 was repeated 

A solution containing 0.5 g of the above product and using 1.83 g of 3,4-dihydroxy-5-nitrobenzaldehyde and 

5 ml of 48% hydrobromic acid in 5 ml of acetic acid was 1.3 g of N-isopropylcyanoacetamide. Yield 1.46 g 
refluxed for 8 h, Water was added and the solution was (50%), m.p. 243*-24f C 
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EXAMPLE 102 rated Siding 0.55 g (75%) of yellow crystals, m.p. 

149M52* C 

N'^ethyI-N*'-^yano-3^,4^ydroxy-5-nitro- 

phenyl)acryl]piperazine EXAMPLE 109 

The procedure described in Example 99 was repeated 5 3-Nitrocatechol 

TTl ^ ^l^M y ^ Xy ' 5 '™^, b ^^ hyd V l ;, d To asotaion containing Z5g of catechol in 123 ml of 
1-7 g of rT-methyl-N -cyanoacetylpiperazine. Yield i a m i - f /j i , 

Z16 g (65%), m.a 65* C (decomp.). ^ \ * ^ (d " L52) WaS 

fi m-p. oj ^ v «comp.;. added. The solution was stirred over night at room 

EXAMPLE 103 10 temperature and washed with water. The solvent was 

3^,4-rHhycxoxy-5-t^ evaporated and the rescue w« tteated with boiling 

pentanedlone petroleum ether (p.p, 60 # -80 # Q. The insoluble 4- 

nitrocatechol was filtered and the filtrate concentrated 

The procedure described in Example 7 was repeated in vacuo. After cooling the 3-mtrocatechol was filtered. 

usmg 2.06 g of 3 f 4^ydroxy-5-trifiuoromethyl-ben- Yield Q.85 c (24%), m.p. 82'-85' C 

zaldehyde and LOO g of 2,4-peotanedione. Yield 1.39 g 13 P 

(45%), m.p, 98*-20r C . EXAMPLE 110 

EXAMPLE 104 3 r M>initrocatechoI 
3,4-Dihydroxy-5^troberzylalcohol To a solution containing 50.0 g of catechol diacetate 

To a solution coirtaming 6.0 g of sodium borohydride *° b £ ^ ^Sl ° f ^ ^ (d ' L42) wa5 

*» m?ofw^ fSSSSS 

zaldehyde was gradually added with stirring at room 1 5 mOIt * f? C ^ p< ? ured ^ 10 crushed ice ' ^ 
teml^r^hfnS was stirr^foVTnloreX P 1 ^* ~ 

which h was acidified with hydrochloric acid. The « m ^1 of methanol contsmrag 1.0 ml of cone, sulfuric 
solution was filtered to remove tarry impurities and aod/The solution was refluxed for 2.5 h. Methanol was 
extracted 4 tunes with ether. The ether extract was off to a great .extend and 100 ml of water was 

dried over anhydrous sodium sulfate, filtered and con- added. The remaining m e t hanol was evaporated in 
centrated to a volume of about 100 mL vacuo whereupon the product was crystallized. Yield 

The crystalline solid was filtered. Yield 6.0 g (65%), 30 2a9 S (404%), m.p. 168M70* C 
m.p. 100 # C (decomp.). EXAMPLE 111 

EXAMPLE 105 3,4-Dihydroxy-5-nitrobenzaldchyde 
3,4-Dihydxoxy-5-nitroben2yi-2-methoxyethyl ether A solution containmg 8.0 kg of 5-nitxovanfflin and 8.7 

A solution of 1.0 g of 3,4-dihydroxy-5-nitrobenzyIal- 35 Vg of acetic add in 35 kg of cone hydrobromic acid 
cohol in 5.0 ml of 2-methoxyethanol was refluxed for 1 was refluxed for 20 h. 0.6 kg of charcoal was added and 
h. The solvent was evaporated in vacuo and the residue ue mixture was filtered. 32 kg of water was added with 
was triturated with isopropanol. Yield 0.4 g (30%), m.p. stirring and the solution was cooled to — 10* C and 
154M57* C stirring was continued for 2 h more. The crystalline 

EXAMPLE 106 40 product ffitcred ^ washed with water. Yield 5.66 

3 > 4-Dmydroxy-5-nitroberizylthioacetic acid 

A solution containing 1.0 g of 3,4-dihydroxy-5- 

nitrobenzylalcohol in 5.0 g of thioglycolic acid was 3,4-I^yaroxy-5-nitroben2onitrile 

stirred for 1.5 h at 120* C 25 ml of water was added and 43 A solution containmg 0.92 g of 3,4^ydroxy-5-nitro- 

product was filtered and washed with water. Yield 025 benzaidehyde. and 0.49 g of hydroxylamine hydrochlo- 

g (19%), m.p. 91*-93* C ride in 5.0 ml of formic acid was refluxed for 1 h* 50 ml 

EXAMPLE 107 °^ water was added and the product was filtered and 

- „ , J , . . washed with water. Yield 0.3 g (33%), m.p, 175M78' 

2^3,4-Dmydroxy-5-mtrobenzyI)pyrrole 50 C 

A solution containing 1.0 g of 3,4-dihydroxy-5-nitro- by a vtpt cm 

benzyl alcohol and 5.0 ml of pyrrole in 3.0 ml of dioxane tuuwri^. iu 

was heated for 5 h at 100* C Water was added and the 4-Chloro-6-nitrocatechol 
solution was extracted with dichloromethane. pe sol- 55 A mixture containing 1.0 g of 4^hloro-3-methoxy- 

vent was evaporated and the residue was purified m a 6nitrophenol in 20 ml of cone hydrobromic acid was 

sibcagel column usmg tolt^e-acefac aari^ioxane refluxed for 2 h. After cooling the product was filtered 

{W,.?^ M duCnL YlcM 4142 * m ^ and washed with water. Yield 0.6 g (65%), m.p. 

U3 -1U c 108M1TC 

EXAMPLE 108 60 EXAMPLE 114 

24^o-3K3 l 4^ydroxy-5-aitrophenyl)propanol 4,5-Dmydroxyisophthalaldehyde 
To a solution containing 0.85 g of ethyl 2-cyano-3- To a suspension coirtaining 1.8 g of 4-hydroxy-5- 
(3,4-dmydroxy-5-aitrophenyl)acrylate (Example 81) in methoxyisophthalaldehyde in 20 ml of dichloromethane 
70 ml of dry ethanol <X3 g of sodium borohydride was 65 was added 35 ml of 1 molar PBn in dichloromethane. 
gradually added. The solution was stirred for 0.5 h at The mixture was allowed to stand over night at room 
room temperature, acidified with hydrochloric acid and temperature and poured into ice-water, Dichioromexh* 
extracted with ethyl acetate. The solvent was cvapo- ane was evaporated in vacuo. After cooling theprodact 



kg (80%), m.p. 135M3T C 

EXAMPLE 112 
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was filtered and washed with wash. Yield 0.94 g (57%). 

m.p. 192M95'C EXAMPLE 122 

EXAMPLE 115 N^-hytkoxypropyI)-3 t 4^ihydroxy-5^trobcn2amidc 

3 f 4-Dmydrc*y-5<yanobenzoic acid 5 Thc procedures described in Examples 43 and 44 

— , . . . „ „ „ . were repeated using 3,4-diacetoxy-5-nitrobenzoic acid 

_ To a solution contammg 2J g of- ^toxy-3-^o- ^ 3-ainmopropan-l-oL Yield 85%. m.p. 160M63' C 
5-methoxybenzoic acid in 10 ml of dichloromethane 40 

ml of I molar PBn in dichloromethane was added The EXAMPLE 123 

mixture was stirred ever night at room temperature, j 0 N tvl 

The solvent was evaporated in vacuo and to the residue - Mt - A .^P^ . 

ice-water was added. The product was filtered and 2^anc-K3,4^ydroxy-5-mtn^h e nyl)acryl a t e 

washed with water. Yield L25 g (74%), m,p. 269'-27T The procedure described in Example 4 was repeated 
C using 3 ( 4-dihydroxy-5-nitrobenzaldehyde and neopen- 

RYAMPf.F 1 16 15 ^ cyanoacetate. Yield 67%, m.p. 173M79* C 

3 t 4-D&ydroxy-5-ritrophenylalairine hydrobromide EXAMPLE 124 

A solution containing 12. g of 4-hydroxy-3-methoxy- N<3-hydiOA7propyI>2^ano-3^,4^ydroxy-5- 
5^trophenylalanine hydrosulfate in 10 ml of cone nitrophenyI)acrylamide 
hydrobromic acid was refluxed for 2 h. The solution 20 The procedure described in Example 99 was repeated 
was concentrated in vacuo and allowed to stand ever ^ NK3-hydroxypropyI)cyanoacetaniide and 3,<- 

mgh Jjf \S^^-^?T^!?^^f^ dihytoxy-S-mtrobenzaldehyde. Yield 52%, m.p. 
washed with hyarobromic acid and dried. Yield 0.25 g, 223*-228* C 
m.p. 170* C (decomp.). 

EXAMPLE 117 25 EXAMPLE 125 

3,5-Dicyanocatechol 2.3-Daiydroxy.5-aitrobaizeiiitrae 
A solution containing 0.83 g of 3.5^ormy!«techol P*«**» described in Example 118 was re- 

and 0.90 g of hydroxylaminc hydrochloride in 30 ml of 30 ^fj^ 8 Z-M^-^^^y-S-nitrobenxomtnle. 
formic acid was refluxed for 16 hours. Formic acid was 

evaporated in vacuo and water was added to the resi- EXAMPLE 126 

due. The soludon was extracted with ether. The solvent 

was evaporated and the residue was crystallized from 3,5-Dicyanocatechol 
ethanol- water. Yield 0.28 g (43%), m.p. 300 # Q (de- 35 To a solution awnaming 2,4-dicyano-6-inethoiy- 
comp.), phenol in 20 ml of dichloromethane 20 ml of 1 molar 

EXAMPLE 118 solution of BBn xn dichloromethane was added. The 

_ _ „ „ , , , „ , „ „ „ solution was stirred overnight at room temperature. 

N > N-methyl.SHchW2,^ Water and hydrochloric acid were added and the nrix- 

mK ^ e 40 ture was extracted with dichloromethane. The solvent 

To a solution containing 0,7 g of N,N-diethyl-5- was evaporated. Yield 0.8 g (50%), m.p. 300* C (de- 
chloro-3 l 4-dimethoxybenzenesuU ? oramide in 10 ml of comp.). 
dichloromethane 9.0 ml of 1 molar BBn in dichloro- 
methane was added. The solution was stirred overnight EXAMPLE 127 
at room temperature. Water ami hydrochloric acid 43 l^Diacetoxy-3,5Hiimtrobenxene 
were added and the mixture was extracted with dichlo- . , . „ , . . . 
romethane. The solvent was evaporated. Yield 0.3 g A catalytic amount of coacextotedsnlf^ aad was 
(47%), m.p. 62*-64* C added to a solution Containing 2.0 g of 3^-dinitro cate- 
chol in 15 ml of acetanhydiide and the solution was 
EXAMPLE 119 50 mixed for * hours in 50 # -<5O* C Ice water was added to 
4<^oro-6-methylsulfonylcatechol the rection mixture and the soludon was mixed in 0* C 
The procedure described in Example 118 was re- whereby the product was crystallized The ^oduct was 
peated using 4^1oro-2. m ethoxy.6 methylsulfonyl. ^ T^iS"? " g 
phenoL Yield 50%, m.p. 142M45* C 55 (97% * 115 ~ 117 C * 

EXAMPLE 120 EXAMPLE 128 

4-Nftrc^methyfeulfonylcatechol l^-Dir^pionyloxy-3,5-dinitrobenzenc 
The procedure described in Example 118 was re- Thc procedure of Example 127 was repeated using 
peated using 2-methoxy^ntoo-6-memylsulfonyI- 60 propionic acid anhydride instead of acetanhydiide. 
phenol. Yield 21%, mp. 22K-224* C Yield 2,8 g (90%), m.p. 72*-73* C 

EXAMPLE 121 EXAMPLE 129 

3,4-Dmydimy-5-me*hyhulfonylbenzaldehyde 6J l,2-Dmutyryloxy-3,5-cMtrobenzene 

The procedure described in Example 118 was re- The procedure described in Example 127 was re- 
peated using 4-hydroxy-3-methoxy-5-methylsulfonyl- peated using butyrylanhydride instead of acetanhy- 
benzaldehyde- Yield 17%, m.p. 169M71' C dride. Yield 70%, m.p. 65*-6(T C 
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EXAMPLE 130 EXAMPLE 136 

2-Butanoyloxy^6Klmitrophcaol ^i-Methylcydohexylc^ 

8.7 ml of nitric acid fd-1.42) was added stirring and . The procedure of Example 134 was repeated using 

cooling to a solution containing 2.4 g of catechol dibu- l-methylcyclohanecarboxylic acid chloride. Yield 1.6 g 

tyrate in 25 ml of acetic acid. The solution was stirred (49%), yellow 

for further i hours and ice water was added thereto. pya vtdt t? it? 

The product was filtered and washed with water. Yield tAAMFLE 137 

1.85 g (53%), m.p. 65VKT C 10 U-Bis(^6^ethyIbeazoyloxy>3 ( 5-<iinitrobenzene 

EXAMPLE 131 P rocedure °* Example 134 was repeated using a 

-i Y« , , a , „. . temperature of 134* C. The product was crystallized 

2«Pivaloylcocy^,6-dimtrophenoI from 50% ethanoL Mp, 175M78* C Yield 60%. 

6.7 ml of nitric acid (d-1.42) was added stirring and EXAMPLE 138 

cooling Cm20*-25' C) to asolution containing 1.94 g of 15 . , n .,. . , . , x _ j# . 

catechol monopivaloate in 20 ml of acetic acid. The J ^-Bis(3^oxycaibonylpropionylo^ 

solution was stirred for } hours in 50* C Ice water was , zme 

added and the product was filtered and washed with Asolution containing 1 g of 3,5-dimtrocathecol in 2,5 

water. Yield 1.75 g (62.5%). m.p. 132M35* C _ ™1 of ethyl .ester chloride of succinic acid was heated 

„ for3hin 100* C The product was purified in silicagel 

EXAMPLE 132 column. Mp. 60"-63* C 

2-Ben2oyIoxy^,6dinitrophenol What * claimed is: 

A _ ^ . . LA compound according to formula I 

Aniixrurecontainmg2.0gof3 t 5-dmitFo^ . 
ml of benzoylchloride was cooked for 4 hours in 100* C 23 R Q 

When cooled petroleum ether (b.p. 40* C) was added 1 V 1 
and the product was filtered and washed with petro- /^\ 
leum ether. The raw product was crystallized from R 2 o— d \— r 3 
ethanoL Yield 2.5 g (82%), m.p. 150M52* C \ / ■ 

EXAMPLE 133" x 

M4-Hydroxy.5-nirxo-3-pivaloyloxybenzylidene>2,4- 

pentanedione wherein Rj and Ri independently represent hydrogen, 

A . _ , carbamoyl which is substituted by an alkyl of 1 to 4 

A mixture containing 2.0 g of the product obtained 35 carbon atoms, alkylcarbonyl of 2 to 5 carbon atoms Or 

accordmg to Example 7 in 5 ml of pivaloylcbioride was phenyl carbonyl, X represents nitro or cyano and R3 

heated for 4 hours in 100* G The excess pivaloylchlc- represents 
ride was evaporated away in reduced pressure and ether 

was added to the residue. The product was filtered and r. 

washed with ether. Yield 1.41 g (58%), m.p. 143*-145* *0 I I 

Q — CH=C— R5or— CHr— CH— Ks 

EXAMPLE 134 wherein R4 represents cyano or alkylcarbonyl of 2 to 3 

2^6-DimethylbenzoyloxyM,6^mtrophenol ^SLS ^A^f 3 *^ 3 JS?!??* 1 fa 

r 45 unsubsntuted or substituted with alkyl of 1 to 8 carbon 

A mixture containing 2.0 g of 3,5-dinitrocatechql in 5 atoms or which is substituted with hydroxyalkyl of I to 

ml of 2,6-dimethyIbenzoylchloride was heated for 20 8 carbon atoms or pharmaceutically acceptable esters 

hours in 100* C The excess 2,6-dimethyIbenzoylchlo- and salts thereof, 

ride was removed in high vacuum. The residue was 2. The compound according to claim 1» wherein R4JS 

purified in silicagel column. Yield 1.5 g (45%), yellow 50 c Y a ^° and R3 33 carbamoyl which is unsubstiruted or 

viscous ou\ which was crystallized from petroleum substituted with alkyl of 1 to 3 carbon atoms, 

ether, m.p. 163*-165* C 3. N,NKiiethyl-2<^ano-3-<3,4-<Hhydroxy-5-nitro- 

_______ _ < phenyljacrylamide. 

■EXAMPLE 135 4. A compound selected from the group consisting of 

2<2,6-Dimethoxyben2oyloxyHr^iutrophenol 55 2^ano-3^3,4H3ihytoxy-5-mtrophenyI)^^ 

Th+m * t , j . N,NKlimemyl-2^ano-3^4^ydro^ 

iSjll vX?^^"** 8 ******* N-isopropyl^yan^f^V 

^ Y ^ Vldd 13 S (36%>l droxy-5-iutrophenyI>acrylamide. 

217 -218 C * * * « « 

60 



63 



Exhibit 4 




UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 



Washington, D.C. 20231 



000225 

M75N9 

DENNEMEYER & COMPANY LTD. 
REGENT HOUSE 
HEATON LANE 
STOCKPORT, CHESHIRE 
ENGLAND SK4 IBB 
UNITED KINGDOM 

MAINTENANCE FEE STATEMENT 

The data shown below is from the records of the Patent and Trademark Office, If the maintenance fees and any necessary 
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CORRECTION. 

ITEM PATENT FEE FEE SUR SERIAL PATENT FILE PAY SML 

NUMBER CDE AMT CHARGE NUMBER DATE DATE YR ENT STAT 

1 5,446,194 183 940 08/121,617 08/29/95 09/16/93 04 NO PAID 



ITM ATTY DKT 

NBR NUMBER 

1 020325053 

DIRECT THE RESPONSE TOGETHER WITH ANY QUESTIONS ABOUT THIS NOTICE TO: 
COMMISIONER OF PATENTS AND TRADEMARKS, BOX M. FEE, WASHINGTON, D.C. 20231 



PTOL-439 (REV. 1.1-971 



Exhibit 5 




COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR UTILITY PATENT APPLICATION 



Attorney Docket No. 
020325-030 



As a below-named inventor, I hereby declare that: 
My residence, post office address and citizens)] in a™ . . 

I BELIEVE I AM THE ORJGD?aJ! lS^^SS5Si , ?f 

ORIGINAL, FIRST AND JOtmWWna ^TfoTf < lf °^° n "*- is listed below) OR AN 
MATTER WHICH IS CLAIMED AND ~^n» B "iSM WSBS 

annua* pharmacologically activ e compounds, methods for the prepapatt™ 

THEREOF AND COMPOSITIONS CONTAINING THE SAME 



the specification of which 



(check one) 



D is attached hereto; 

H Was filed ftn_NovPTT^ r 77 a j <^ 



as 



Application Serial No. -07/126.911 



and was amended on 



11/27/87, 6/13/89, 

(if applicable) 

Sec 1.56 (a) which states: 'A duty of candoTand SSto^i;?? ? REGULATIONS, 
mveotor, on each attorney or agent who , efSlSSTZ JS- "! I * hB,B * ° ffice ° a * e 

is substantively involved in the preparatio^i^E^ /£ ap P I, ? tl ° n ^ 0,1 individual who 

inventor, with the assignee or wfth^nT to wCT~ if A?^? Wh ? " the 
individuals have a duty to disclose to 2 ^Office inforn^tll '^"l? All such 

of the application. Such information iTntteriS wh^J * * "I™ 1 ™ ,° f ^ * to ««ninalio n 

would consider it important in d^"din?5^ * ^/^^f^ ^ ■ — ble examiner 
commensurate with the degree of -olvemer^ duty is 

^-uf^ United States of America 

or our invention thereof or more than cWeaTorior^TJ? J"™ 1 ? pubh " Uon » country before my 
or on sale in the United State, of TZSIZ^^tiS^S^ f ™ * ^ « 

been patented or made the subject of an m^tor? SCeTuS ^ ^ «°< 

country foreign to the UnitedSute, of AmericTon „ nSiZ^ii SS? ' ° f "* in any 

-sign, more than twelve months prior to^^cSn; * "* ° f ,esal "*—«■*•• or 

I hereby claim foreign priority benefits under Title 35 TJni»«i «#.»~ /*~» e ... 
foreign applications) for patent or mveator'/eotificS vhSJEl?* S"L IW iad/or Sec " 365 * «V 
foreign application for patenTor inventor? ' ^."T" " d ^ 1150 idcotified Wow any 
WUcatioS,) on which ^ty «SS: 00 *" """" h " m * * f,lin * before mat of the 
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COUNTRY/INTERNATIONAL 



APPLICATION NUMBER 

664875 
8712437 



■uiorney Docket No." 
020325-030 



DATE OF FILING 

28 Nov 1986 
27 May 1987 



PRIORITY 
CLAIMED 

YE3g. NO_ 

VESCX NO__ 



VTiQUm L. Mathis 
Peter H. Smolka 
Robert S. Sweckcr 
PUtoo N. Mandros 
Benton S. J>uiTeu t Jr. 
Joseph R. M«$none 
Joe! M. Freed 
Norman H. Stepno 
Ronald L. Grudziecki 

and: 



I F"<«««ck G. Miehaud, Jr. 

i5,913 Alan E. Kopecki - 

19,885 Re^U E. Sluncr 

22.124 Samuel C. MUlcr, m 

22,030 lUlphL.Freeland.Jr. 

*4,239 Robert G. Mukai 

25.101 George A. Hovanec, Jr. 

22,716 James A. UBarrc 
24,970 



26,003 
25413 
26,999 
27,360 
16,110 
28,531 
28,233 
28,632 



E. Joseph Gesa 
David D. Reynolds 
R. Danny. Huntington 
Eric H. Weisblatt 
James W. Peterson 
Teresa Stanek Rea 
Robert E. Krebs 
Lance W. Chandler 



28,510 
29,273 
27,903 
30,505 
26,057 
30,427 
25.885 
29,467 



Address all correspondence to: Benton S. Duffett, Jr., Esq. 

Burns, Doane, Swecker & Mathis 
George Mason Building 
Washington and Prince Streets 
P.O. Box 1404 

Alexandria, Virginia 22313-1404 
Address all telephone calls to: Benton S. Duffett, Jr. 



■ -at (703) 836-6620. 

i-S^tiS « - » d - * ~ -* on 

willful false statements «d <K » i £2S?f r"* made "** * e tamM* that 

of T.tle 18 of the United S«es Code^dT, 2^ ! ^ ° f im P riso ™. or both, under Section^ 100 
application or any p*^i^£™n ** "* • Va,lfi,, Wse «J jeopardize the validity of the 
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